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INTRODUCTION. 


This  Balletiii  includes  the  report  by  Mr.  Lawrence  Bruner  of  his  ob- 
servations in  the  Northwest  during  the  summer  and  fall  of  1882 ;  some 
memoranda  of  exx>eriment8  with  kerosene  emulsions  on  the  Chinch  Bug 
by  Prot  S.  A.  Forbes,  State  Entomologist  of  Illinois,  and  which  he  has 
kindly  sent  to  the  Department  because  undertaken  at  our  suggestion  ; 
and  extracts  from  the  correspondence  of  the  Division. 

The  general  scarcity  of  the  Bocky  Mountain  JjocnBt  {Galoptenusspretus)^ 
observed  by  Mr.  Bruner  in  the  regions  explored,  tallies  with  the  obser- 
vations made  by  others  in  the  West  and  Northwest  during  the  same 
period,  so  far  as  we  have  any  knowledge  thereof.  Dr.  0.  A.  White,  on 
behalf  of  the  Geological  Survey,  traveled  up  and  down  the  Yellowstone 
Valley  for  100  miles  from  its  confluence  with  the  Missouri ;  50  miles  up 
and  down  this  latter  stream,  from  the  mouth  of  the  Yellowstone,  and  60 
miles  east  of  Glendive,  on  the  line  of  the  Northern  Pacific  Bailroad. 
During  this  field-work  he  very  kindly  made  observations  on  C.  spretus^ 
Very  few  were  seen  near  the  mouth  of  the  Yellowstone,  and  but  a  few 
in  the  air  during  a  portion  of  a  single  day  in  the  latter  part  of  August. 
No  memorandum  of  the  direction  taken  by  these  was  made.  Prof.  Samuel 
Aughey  has  also  furnished  the  following  notes : 

On  June  21,  22,  and  23, 1  was  in  the  North  Loup  Valley,  hetween  Saint  Panl  and 
Ord,  and  beyond,  35  miles.  During  these  days  a  few  locusts  were  flying  from  the 
northwest  towards  the  southeast.  A  few  dropped  here  and  there,  so  that  there  was 
no  mistake  as  to  the  species.  There  were  not  enough  to  do  any  material  damage  even 
had  they  all  alighted.  I  have  made  diligent  inquiry  in  all  directions,  but  failed  to  find 
where  they  migrated  to.  Some  cow-boys  whom  I  met  stated  that  a  few  hatched  in 
the  sand-hills  south  of  the  Niobrara,  or  between  the  latter  stream  and  the  headwaters 
of  the  Loup.  If  this  could  be  confirmed  it  might  be  inferred  that  those  seen  migrating 
came  from  that  locality. 

On  August  21, 1  encountered  a  few  locusts  on  top  of  Rattlesnake  Mountain.  Said 
mountain  is  85  miles  or  thereabout  north  of  Rawlins,  on  the  Union  Pacific  Railroad. 
Height  of  mountain,  6,900  feet  above  sea-level  (by  my  barometer).  They  were  coming 
from  the  northwest. 

A  week  later  I  found  a  few  scattered  over  the  ground  at  the  head  and  along  the 
valley  of  Powder  River.  I  also  found  a  very  few  on  September  2,  near  Searght's 
Randi,  on  the  North  Platte,  about  35  miles  north  of  the  mouth  of  Sweetwater  River. 

This  is  a  meager  account,  but  I  was  on  the  lookout  all  the  season,  and  found  na 
Caloptenu^  spf'etus  elsewhere. 

Dr.  fl.  A.  Hagen  and  Mr.  Samuel  Henshaw,  who  were  also  ont  during 
the  same  period  on  a  tour  of  investigation  for  the  Northern  Pacific  Bail- 
road,  in  Montana  and  Washing;  con  Territory,  have  informed  us  that, 
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though  diligently  looking  for  this  particular  locust,  and  inquiring  of  all 
settlers  about  it,  they  found  comparatively  few,  and  heard  of  nothing 
as  to  its  inj  uries  during  the  year.  These  facts,  together  with  Mr.  Bruner's 
full  report,  justify  the  belief  that  the  Western  farmers  have  little  to  fear 
from  the  inroads  and  devastations  of  this  pest  the  present  year,  1883. 
In  the  general  correspondence  of  the  Division  there  is  frequently 
matter  and  experience  of  interest  and  importance  both  to  agriculturists 
and  to  entomologists.  In  these  bulletins,  in  the  future,  we  propose  to 
make  use  of  such  as  would  seem  worthy  of  publication,  giving  both  the 
letters  and  the  replies  thereto  in  as  condensed  form  as  possible. 

C.  V.  R. 
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REPORT  OF  OBSERVATIONS  IN  THE  NORTHWEST  ON  THE  ROCKY 

MOUNTAIN  LOCUST. 


By  Lawrence  Bruner. 


Washington,  D.  C,  December  1, 1882. 

Sir:  Herewith  I  submit  a  report  of  my  trip  to  the  Northwest  during 
the  past  summer,  made  under  your  direction,  for  the  purpose  of  procur- 
ing additional  data  and  facts  in  reference  to  the  history  and  habits  of 
the  Bocky  Mountain  Locust  (Calopte)iu8  spretus),  and  particularly  such 
data  as  would  permit  of  definite  conclusions  as  to  the  prospects  for  the 
year  1883. 

In  company  with  Mr.  J.  H.  Mockett,  jr.,  of  Lincoln,  who  acted  as  my 
assistant,  I  left  West  Point,  Nebraska,  on  the  20th  of  June,  going  by 
rail  to  Bismarck,  Dakota,  and  from  this  point  proceeded  by  river  to 
Fort  Benton,  Montana,  stopping  off  at  such  points  as  we  thought  would 
be  of  interest  in  the  furtherance  of  our  projects. 

On  our  arrival  at  Fort  Benton  we  learned  that  the  only  practical 
route  by  which  to  reach  Fort  McLeod,  British  America,  was  by  stage 
direct  from  this  point.  We  accordingly  chose  this  means  of  reaching 
that  point,  knowing  that,  although  not  exactly  what  you  desired,  it 
would  take  us  through  at  least  a  portion  of  the  country  suitable  for  and 
at  times  occupied  by  0.  spretm  for  breeding  'grounds. 

On  reaching  Fort  McLeod  we  found  matters  so  entirely  opposite  to 
what  we  had  anticipated  they  would-be,  that  we  not  only  deemed  it  de- 
sirable, but  also  profitable,  to  ourselves  to  seek  quarters  outside  of  mili- 
tary reign  and  closer  to  the  mountains.  We  accordingly  embraced  the 
first  opportunity,  and  went  up  to  the  old  Government  saw-mill,  45  miles 
to  the  westward,  where  we  went  into  camp.  At  this  locality  we  remained 
four  weeks,  devoting  the  time  to  the  objects  of  the  trip.  Here  we  also 
had  a  boat  built  in  which  to  reach  the  lower  Saskatchewan.  Of  course 
we  might  have  accomplished  the  same  object  by  team  with  guide  and 
outfit;  but  we  concluded  that  this  would  have  been  too  expensive  in 
this  region.  The  river  journey  also  offered  several  inducements  that 
the  other  did  not,  viz.,  an  opportunity  of  examining  the  country  on  both 
sides  of  the  river,  while,  at  the  same  time,  all  risk  of  losing  the  outfit 
by  theft,  which  would  be  liable  to  occur  by  team,  was  avoided. 

After  proceeding  along  the  Saskatchewan  as  far  as  the  mouth  of 
Seven  Persons'  River,  we  came  to  a  settlement  called  Medicine  Hat. 
Here  we  learned  that  Fort  Walsh  could  be  reached  without  difficulty 
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After  several  days'  halt  we  succeeded  in  securing  the  use  of  a  team 
and  driver  with  which  to  reach  a  point  from  which  we  could  again 
reach  settlement.  We  therefore  abandoned  our  boat  and  started  across 
the  country.  On  arriving  at  Fort  Walsh  we  replenished  our  provis- 
ions. From  here  we  struck  off  across  the  country  to  the  eastward,  and 
after  a  tedious  drive  of  ten  days  reached  the  end  of  the  track  of  the 
Canadian  Pacific  Bailroad.  Here  we  took  the  cars,  by  which  we  reached 
Winnepeg,  and  subsequently  home. 

It  will  be  seen  from  the  above  sketch  of  our  trip  that  a  considerable 
portion  of  the  country  which  you  had  mapped  out  as  being  worthy  of 
traversing  previous  to  my  starting  was  not  reached.  This  was  in  part 
unavoidable,  on  account  of  the  difficulty  of  obtaining  means  of  trans- 
portation, and  also  on  account  of  the  limited  amount  of  funds  at  my 
disposal. 

Throughout  the  country  which  we  did  examine,  however,  the  surface 
characteristics  were  much  as  indicated  in  the  large  map  published  in  the 
second  report  of  the  Commission,  especially  as  to  the  burnable  and  non- 
burnable  portions. 

In  making  this  trip  I  was  aided  materially  by  the  liberality  and  kind- 
ness of  the  following  companies,  corporations,  and  individuals : 

The  Saint  Paul,  Minneapolis  and  Omaha  Bail  way  Company,  for  half- 
rate  fares  for  myself  and  assistant;  the  Northern  Pacific  Eailway  Com- 
pany, free  pass  for  self  and  assistant ;  the  Coulson  Line,  of  steamers, 
reduction  in  rates;  Colonel  Chipman,  commander  at  Fort  Buford,  for 
hospitalities  and  other  favors;  United  States  Quartermaster  Depart- 
ment, for  transportation  on  steamer  General  Sherman ;  Lieutenant  Rob- 
inson, at  Rocky  Point,  for  hospitalities ;  I.  G.  Baker  &  Co.,  at  Fort 
McLeod,  for  favors. 

I  must  not  forget  also  to  mention  the  ofiicials  here  in  Washington, 
who  kindly  furnished  me  with  letters  of  introduction. 

The  report,  as  you  will  notice,  is  in  the  form  of  a  diary  for  the  first 
few  pages,  after  which  it  takes  th^  form  of  a  narrative. 
Respectfully,  yours, 

LA.WRENCE  BRUKER. 

Prof.  C.  V.  RiLBY, 

United  States  Entomologist. 

Sioux  City,  lowa^  June  21, 1882. — Reported  case  of  broom-corn  and 
sugar-cane  saving  com  and  vegetables  from  the  attack  of  0.  spretus 
(D.  H.  Talbot).  One  case  of  this  kind  noted  by  above-named  gentle- 
man, and  tried  by  another  to  whom  he  (Talbot)  imparted  the  informa- 
tion, with  like  result. 

The  manner  in  which  the  first  case  was  arranged  is  as  follows:  On 
the  north  was  first  planted  a  strip  of  broomcom ;  next  potatoes  and 
vegetables,  or  only  potatoes ;  next  to  the  potatoes  was  a  strip  of  sugar- 
cane and  then  vegetables,  after  which  came  com.    It  is  claimed  that 
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wheD  the  locusts  struck  the  northwest  corner  of  the  field  as  they  came 
from  that  direction  with  a  northwest  wind,  they  drifted  by  to  the  west, 
avoiding  all  that  portion  of  the  field  to  the  leeward  of  the  sugar-cane 
and  broom-corn,  but  taking  everything  clean  diagonally  across  where 
the  field  was  unprotected  by  these  two  plants;  the  supposition  being 
that  the  wind  in  passing  over  these  plants  carried  with  it  something 
offensive  either  to  the  sense  of  scent  or  taste  of  the  locust.  The  wild 
grasses  of  the  genus  Sorghum,  of  which  several  varieties  occur  in  the 
West,  are  also  shunned  by  this  insect.  • 

Mr.  Talbot  also  claimed  that  quite  a  number  of  young  locusts  had 
batched  and  were  now  hatching  in  the  hills  lying  to  the  east  and  north 
of  Sioux  City. 

Had  not  much  time  or  would  have  gone  out  and  examined  them  to 
see  whether  or  not  they  were  C.  spretm, 

Bismarckj  Dak.j  June  24. — To-day  we  were  out  on  the  hills  in  the 
vicinity  of  the  city,  and  found  some  C.  spretus,  mostly  all  fledged  and 
in  healthy  condition;  a  few  other  species,  as  C  occidentalisj  Rippiscus 
coralipeSj  StenohothrttSj  &c.  C.  spretus  is  quite  common  but  not  numer- 
ous; no  damage  anticipated. 

Between  Bismarck  and  Fort  Buford,  at  various  wood  stations,  C 
spretus  and  other  Caloptenus  larvae  and  pupae  were  noticed,  but  nowhere 
in  great  numbers.  At  Fort  Buford,  June  29  and  30;  young  locusts  of 
numerous  species  quite  plentiful  in  the  hills  and  flat  lying  to  the  north 
and  northwest  of  the  post.  G.  spretus  most  numerous  where  vegetation 
is  rankest 

Geometrid  larvae  found  on  a  wild  gooseberry  bush  in  hills  north  of 
here.^  Yucca  moths  [Pronuha  yuccasella  Riley)  quite  abundant  on  blos- 
soms of  Y.  angustifolia ;  also  several  species  of  ants  that  appear  to  con- 
gregate for  sweets  exuded  by  plant.    None  of  latter  saved. 

Some  Meloidae  found  on  the  blossoms  of  sunflower  and  thistle.*  Also 
one  species  of  Bee-fly.^    Latter  quite  common  though  not  abundant. 

Lepidopt^ra  quite  scarce.  Only  a  few  diurnals  noticed,  chiefly  Pyra- 
meis  hunt^ra, 

June  30. — Collected,  on  low  grounds  near  the  river,  some  Cleridae  on 
flowers.  Also  some  Hymenoptera  from  weeds,  where  they  were  appar- 
ently for  the  purpose  of  destroying  insects.  Caloptenus  blvittatus  quite 
common,  and  even  numerous  at  some  places  on  the  bottom  lauds  where 
they  feed  upon  rank  vegetation,  weeds,  &c.,  just  as  they  do  in  Nebraska 
and  Iowa. 

Mosquitoes  numerous  enough  to  interfere  with  work ;  very  ravenous 
in  the  attack.    Old  settlers,  however,  mind  them  but  little. 

Fort  Bufordj  July  1. — Were  in  hills  north  of  here,  and  found  some 
interesting  Cicindelidw  among  ravines  in  bad-lands,  quite  numerous 


1  Evfitchia  rihearia  (Fitch). 
*  Epicauta  serican$  Leo.  and 
'  Species  of  Systoechas  and  Triodites. 


*  Epicauta  serican$  Lee.  and  E,  callosa  Lee.       C^oOCjIp 
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but  hard  to  capture  on  account  of  their  activity.^  ^o  locusts  except 
natives  and  a  few  0,  spretus  not  yet  fledg:ed. 

Noticed  to  day  for  the  first  time  the  possibility  of  the  common  Prickly 
Pear  or  Leaf  Cactus  being  insectivorous  in  a  measure.  When  anything 
touches  the  stamens  while  spread,  they  all  close  very  quickly  and  retain 
it  within  their  grasp  until  a  peculiar  viscid  secretion  is  ejected. 

July  3. — Visited  again  the  bad-lands  in  quest  of  the  above-mentioned 
Cicindelidse,  and  succeeded  in  obtaining  a  few  additional  specimens. 
As  noticed  before,  they  were  fery  hard  to  capture. 

On  the  4th  saw  a  few  locusts  in  the  air — not  more  than  two  dozen. 
They  were  flying  north. 

DESCRIPTION  OF  THE  COUNTRY  AT  AND  ABOUT  FORT  BUFORD. 

The  surface  at  Buford  is  quite  level,  and  is  covered  well  with  grasses. 
A  few  miles  (varying  from  two  to  three)  back  from  the  river  the  surface 
becomes  rolling,  and  gradually  very  rough  and  almost  destitute  of  veg- 
etation, forming  what  is  known  in  this  vicinity  as  "badtlands.''  There 
were  locusts  at  this  locality  during  the  summer  of  1878,  though  in  what 
numbers  and  particulars  of  flights  I  was  unable  to  learn.    Also  in  1873. 

Bad-lands  comprise  the  water-worn  edge  of  a  high  plateau  that  ex- 
tends northwest  and  southeast  for  several  hundred  miles.  This  plateau 
is  well  grassed  and  watered  during  the  fore  part  of  summer,  and  affords 
an  excellent  breeding  ground  for  various  species  of  locusts.  In  the  fall 
of  the  year,  and  even  in  late  summer,  this  entire  country  can  be  burned 
over. 

On  approaching  Mouse  River  Yalley  the  bad-land  feature  is  again 
presented,  and  forms  the  eastern  escarpment  to  this  plateau — ^'Plateau 
du  Coteau  du  Missouri.''  Of  course  spring  burning  could  be  very  suc- 
cessfully done  here,  especially  if  the  growth  standing  was  that  of  two 
or  more  years.  That  Oaloptenus  spretus  does  occasionally  breed  over  this 
entire  region  in  great  numbers  there  can  be  no  doubt,  but  that  it  is  not 
a  permanent  place  of  multiplication  seems  evident  from  the  data  obtained 
while  at  Fort  Buford. 

In  reference  to  the  possibility  of  this  insect  continuing  to  breed  in 
this  locality  from  year  to  year,  or  for  an  indefinite  period,  I  must  con- 
fess that  I  cannot  see  why  it  could  not,  unless  it  be  in  the  variability 
of  humidity  during  different  se-asons. 

After  leaving  Buford  the  surface  along  the  Missouri  River  differs  but 
little  from  that  farther  down  the  river,  sometimes  widening  into  exten- 
sive and  fertile  valleys,  and  at  other  places  closely  hemmed  in  by  the 
towering  buttes  and  water-worn  hills.  The  Missouri  winds  its  way 
through  bad-lands  or  plateaus,  the  edges  of  which  are  ^'bad-lands." 

The  formation  of  which  the  surface  deposits  of  this  section  of  country 
are  composed  is  that  of  a  vast  shallow  inland  sea  at  times,  and  at  others 
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of  brackish  or  other  marshes,  in  which,  or  aroand  which,  grew  luxuriant 
forests,  the  remains  of  which  are  now  to  be  seen  in  the  numerous  veins 
of  lignite  coal  that  are  exposed  wherever  the  edges  of  hills  have  beea 
worn  by  water,  and  also  in  the  numerous  petrified  trunks  of  trees  that 
are  imbedded  in  the  soil  of  the  blufGs. 

At  various  localities  these  imperfect  coal  veins  have  taken  fire  and  so 
*  baked  the  overlying  clay  as  to  render  its  color  that  of  brick-dust.  This 
has  occurred  either  by  accidental  fires  or,  oftener,  by  spontaneous  com- 
bustion caused  by  the  chemical  action  inherent  in  the  alkali  soil  of 
which  the  over  and  under  lying  strata  are  composed. 

Up  the  river  from  Fort  Buford  this  formation  is  gradually  replaced  by 
one  of  different  character.  The  whitish  bluffs  are  replaced  by  those  of 
a  darker  color,  and  those  the  character  of  which  is  quite  different.  In- 
stead of  being  sharp-cut,  they  are  more  rounding  and  almost  entirely 
destitute  of  vegetation,  the  only  plants  being  a  few  small  species  found 
chiefly  on  the  sea-beach  or  on  alkali  flats.  The  soil  is  very  loose  and 
fragile  when  dry,  and  exceedingly  tenacious  when  wet.  It  is  what  is 
known  as  gumbo.  Throughout  this  formation  from  top  to  bottom  Hxe 
found  many  concretionary  rocks  that  have  for  nuclei  various  species  of 
Gephalopod  moUusks,  as  Ammonites,  Scaphites,  Baculites,  &c. 

The  surface  of  this  formation  affords  but  poor  footing  for  the  multi- 
plication of  locusts.  But  as  the  mouth  of  the  Mussel  Shell  Biver  is 
approached,  these  characters  become  less  permanent,  and  small  areas  of 
good  grass  are  to  be  seen  on  the  uplands  and  gently  sloping  hills  that 
lie  on  each  side  of  the  river.  Here,  too,  in  some  of  the  deeper  and 
more  shaded  canons,  are  to  be  seen  small  clumps  of  pines  and  juniper 
trees.  At  this  locality  we  can  truthfully  assert  that  sometimes  0.  spretm 
breeds.  The  farther  this  way  (up  stream)  we  come,  the  more  pines 
and  grass — good  grass  on  bench-lands.  Numerous  locusts  of  different 
species  are  found  here.  The  farther  up  or  the  closer  you  draw  to  the 
mountains,  the  more  numerous  become  the  species  and  individuals  of 
these  native  locusts.  No  specimens  of  C.  spretus  were  seen  this  side  of 
the  Little  Rockies.  True,  that  form  known  as  Melanoplm  devastator  is 
frequently  to  be  met  with  along  the  river  bottoms  among  the  rank  vege- 
tation, where  its  habits  resemble  those  of  0.  differentialis.  It  seldom 
alights  upon  the  ground,  always  jumping  from  one  plant  to  another,  as 
do  various  species  of  Acridium. 

At  Eocky  Point,  or  what  is  known  as  Broadwater's  Landing,  we  laid 
over  a  few  days  in  order  to  visit  the  Little  Rocky  Mountains  and  the 
country  adjacent  to  them.  At  this  locality  are  numerous  exposures  of 
the  Cretaceous  rocks — very  likely  that  group  known  as  the  Fort  Pierre. 
Throughout  the  clays  of  which  this  formation  is  composed  are  great 
quantities  of  gypsum  and  concretions,  in  the  center  of  which  latter  are 
various  species  of  shells,  &c.  Like  the  greater  portion  of  the  country 
already  passed  over,  this  vicinity  also  partakes  of  the  *^  bad-land '^  char- 
acter, though  it  contains  a  few  small  groves  of  pines  that  tend  to  di- 
minish the  monotony. 
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July  11. — Early  this  morning  we  started  for  the  Little  Bocky  Mount- 
ains, which  lie  about  25  or  30  miles  to  the  northward.  In  going  out  to 
them  we  at  first  wound  about  among  the  pine-dotted  hills  for  three  or 
four  hours,  and  finally  came  out  on  a  high  plateau  covered  with  good 
grasses.  This  sloped  gradually  back  to  the  base  of  the  mountains,  where 
it  is  quite  well  watered  by  various  small  streams  that  issue  from  the 
canons  and  sink  into  the  adjoining  flatB.  There  are  several  thousands 
of  acres  of  good  grazing  land,  with  smaller  areas  capable  of  tillage,  in 
the  immediate  vicinity  of  the  mountains,  but  as  the  plains  are  traversed 
the  soil  becomes  less  fertile  and  more  arid  as  well  as  alkaline. 

Away  from  the  mountains  the  summer  rains  are  few  and  the  winter 
snow-storms  severe.  While  this  section  appears  to  be  pretty  well  inter- 
spersed with  bad-lands  and  alkali  wastes,  it  is  in  reality  one  of  the  best 
grazing  regions  in  Montana,  being  the  chief  winter  range  for  the  buf- 
falo and  antelope,  as  well  as  other  game. 

During  the  present  and  for  several  seasons  past  but  very  few  migra- 
tory locusts  have  been  noticed  here  or  at  any  point  between  the  Mis- 
souri and  Milk  Elvers,  but  during  the  years  of  great  abundance  of  these 
insects  this  locality  was  one  of  its  favorite  haunts.  Otiher  species  were 
never  very  numerous,  and  at  times  are  even  scarce. 

This  season  I  was  unable  to  find  more  than  two  or  three  dozen  speci- 
mens of  locusts  during  the  day  and  a  half  spent  in  collecting  at  this 
point. 

These  mountains  are  well  timbered  in  most  parts,  but  not  with  trees 
of  large  size  or  free  of  limbs.  Other  vegetation  (as  shrubs  and  herbs) 
is  quite  abundant,  as  in  all  other  mountainous  or  rolling  countries  where 
a  considerable  amount  of  rain  falls.  The  rocks  are  chiefly  slates,  sand- 
stone, and  limestone,  and  show  some  signs  of  volcanic  action.  There 
are  some  quartz  leads  bearing  traces  of  iron,  lead,  and  copper,  as  well 
as  some  of  the  precious  metals.  There  are  several  thermal  springs  in 
the  vicinity  of  the  highest  peak  of  the  range.  This  peak  is  the  only  one 
which  we  ascended,  and  that  only  a  little  over  half  way  up.  We  gave 
this  peak  the  name  of  our  esteemed  chief,  who  has  done  so  much  in 
ascertaining  the  facts  and  in  solving  economic  problems  in  reference  to 
the  Eocky  Mountain  Locust.  Biley^s  Peak  stands  out  in  front  of  the 
main  range  near  the  head  of  Little  Eocky  Creek  and  to  the  right — one 
of  the  most  imposing  land  marks  for  many  miles  about.  It  was  on  the 
lower  slopes  of  this  mountain  that  we  killed  two  bears— one  Silver- 
and  tipped,  the  other  a  Cinnamon — after  an  exciting  skirmish  with  three 
of  these  denizens  of  the  mountains. 

These  springs  of  which  I  spoke  above  are  not  hot,  but  of  about  the 
temperature  of  brook  water  in  summer. 

Our  collections  at  this  point  were  small,  as  insects  of  all  orders  ap- 
peared to  be  very  scarce. 

July  17. — To-day  our  journey  lay  along  a  piece  of  river  very  much 
superior  to  that  passed  heretofore.    Numerous  signs  of  volcanic  action 
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were  present  on  all  sides;  great  crevices  were  filled  with  dark  basaltic 
colamns,  and  walls  of  the  same  were  at  many  points  objects  of  mach 
interest  and  comment  to  the  passengers. 

This  evening,  at  the  month  of  Judith  Kiver,  while  taking  on  wood,  I 
noticed  a  great  many  yellowish-green  larvae  feeding  on  almost  every 
variely  of  vegetation  to  be  found  at  the  locality.  The  willows  {8alix 
long%folia)j  however,  seemed  to  be  its  favorite  food,  as  they  were  com- 
pletely defoliated.  I  do  not  know  what  species  the  insect  was,  but  have 
sent  some  on  to  Washington.^  At  this  same  locality  I  noticed  two 
aj^ecimens  of  Caloptentis  very  closely  allied  to  spretuSj  if  not  this  insect, 
but  could  not  get  them,  as  they  jumped  away  and  were  lost  among  the 
rose-bushes. 

July  19. — ^To-day  landed  about  three  miles  below  Fort  Benton,  and 
walked  up  to  town  over  the  blufts  on  the  north  side  of  the  river.  Saw 
a  great  many  insects  of  different  kinds,  and  collected  some.  Locusts 
much  more  numerous  here  than  below.  Ko  migratory  specimens  among 
the  other  forms,  but  a  few  that  appear  to  me  to  be  new  to  science. 

During  our  stay  at  Fort  Benton  much  of  our  time  was  occupied  in 
collecting  the  various  locusts  to  be  found  in  the  vicinity,  and  also  in 
looking  for  Tucca  moths,  &c.  No  data  in  reference  to  locusts  additional 
to  those  already  possessed  from  this  locality.  On  our  trip  to  McLeod 
we  occasionally  saw  specimens  of  a  large,  dark-winged  (Edipoda-like 
locust*  as  well  as  a  few  others  which  we  could  not  stop  to  capture;  but 
very  few  of  the  migratory  kind  among  these.  Country  between  Ben- 
ton and  McLeod  is  all  high,  dry,  and  alkaline,  and  is  for  the  most  part 
an  excellent  breeding  ground  for  all  kinds  of  locusts.  The  water  in  a 
great  many  of  the  isolated  springs  contains  a  large  percent,  of  sulphate 
of  magnesia,  and  hence  is  very  trying  on  the  traveler,  since  it  is  the 
only  water  to  be  obtained.  The  grasses  over  this  stretch  of  country 
improve"*in  quality  and  length  as  we  move  northward,  and  also  as  we 
approach  the  mountains. 

The  general  surface  is  comparatively  smooth  and  slopes  gently  away 
to  the  east,  only  becoming  broken  and  somewhat  barren  in  the  vicinity 
of  the  rivers  and  deep  coulees,  where  the  features  of  the  bad-lands  of 
Dakota  and  Eastern  Montana  are  again  repeated,  though  in  a  less  de- 
gree. This  entire  section  at  a  period  not  long  past  was  literally  over- 
run by  buffalo,  and  hence  can  be  relied  on  as  a  splendid  stock  range. 
Where  buffalo  range,  the  winters,  though  at  times  cold  and  severe,  are 
comparatively  free  from  snow,  and  hence  are  suited  to  winter  grazing. 

August  3. — Here,  in  the  vicinity  of  Fort  McLeod,  there  is  a  great 
variety  of  native  locusts,  and  on  the  flat,  stony  grounds  to  the  south- 
west they  are  quite  numerous.  They  are  mostly  (Edipodin»,  with  a  few 
forms  of  Acridina;.  While  on  our  journey  to  the  mountains  west  of 
Fort  McLeod  we  succeeded  in  capturing  a  great  many  of  them  that 
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were  afterwards  destroyed  by  mice  during  a  stormy  night,  the  tent  hav- 
ing blown  down  and  everything  overturned.  Did  not  get  a  chance  to 
replace  them  afterwards,  as  we  were  kept  busy  arranging  for  onr  trip 
across  the  country  to  Winnepeg.    Ko  migratory  locusts  noticed  to-day. 

The  country  in  this  vicinity  is  very  similar  in  appearance  to  that 
passed  over  in  going  from  Fort  Benton  to  this  point,  but,  beiner  closer 
to  the  mountains,  it  becomes  slightly  rolling,  and  at  the  same  time  more 
thickly  covered  with  vegetation,  since  the  rainfall  is  more  frequent.  The 
surface,  however,  in  many  places  is  very  thickly  covered  with  small 
stones  and  bowlders.  Of  course,  where  such  is  the  case,  the  soil  is  poor 
and  the  grasses  thin  and  short,  making  excellent  breeding  spots  for 
various  species  of  locusts.  These,  too,  are  not  overlooked  by  them,  as 
can  be  seen  from  the  numbers  of  these  insects  to  be  found  on  and  in 
proximity  to  such  spots.  Here,  too,  we  miss  to  a  great  extent  many  of 
the  alkali  signs  so  prominent  out  on  the  plains.  The  magnesia  salts 
are  less  strong  where  found  in  springs,  and  the  marine  vegetation,  t.  e.j. 
salt  marsh  and  beach  plants,  has  entirely  disappeared  from  among 
the  flora  of  the  country,  and  hence  also  maritime  insects  are  no  longer 
to  be  noticed. 

As  we  approach  the  mountains,  more  and  more  marked  become  these 
differences.  Trees  begin  to  b^  seen,  shrubs  and  herbs  become  more 
numerous  and  common,  and  the  number  of  flowering  plants  increases. 
It  must  necessarily  follow  that  insect  life  also  increases.  This  is  true, 
for  now  various  species  of  bees  and  wasps  make  their  appearance  among 
the  flowers,  and  an  occasional  yellow  butterfly  is  seen  flitting  across  the 
green  sward.  Kow  and  then  the  note  of  a  solitary  sparrow  is  heard, 
or  perhaps  some  snipe  or  plover  is  seen  running  along  the  ground  chas- 
ing a  locust,  or  saUing  gracefully  in  the  air,  uttering  its  sharp  notes  to 
its  mate  wbA  young.  By  this  time  we  have  reached  Pincher  Greek,  a 
small  mountain  stream  along  which  are  settled  several  ranchers  who 
appear  to  be  doing  well.  This  stream  heads  &r  up  in  the  foot-hills, 
where  it  is  fed  by  springs  and  lakes  filled  with  beautiful  trout.  The 
bed  of  the  creek  is  crowded  with  bowlders  and  the  stream  is  very  rapid. 

After  crossing  over  this  stream  we  begin  ascending  towards  the  first 
range  of  foot-hills,  or  ^^  hog-backs,"  a  series  of  which  extend  in  a  nearly 
parallel  direction  with  the  main  range.  These  small  ridges  are  composed 
of  a  kind  of  sandstone  that  has  been  tilted  up  edgewise — jbhe  softer 
strata  having  been  worn  away  and  the  harder  ones  left  standing,  and 
th^^by  causing  the  various  ridges,  one  in  front  of  the  other.  These 
various  ridges  are  dotted  here  and  there  with  groves  of  quaking  aspens^ 
wiUows,  and  spruces,  and  at  other  points  the  trailing  juniper  almost 
entirely  covers  the  rocks.  Numerous  small  and  sparkling  springs  dis- 
charge their  cool,  limpid  waters  among  the  rich  grasses  that  carpet  the 
valleys  and  lower  hillsides,  all  tending  to  make  the  vicinity  attractive 
and  beautiftil.  Here  it  is  that  we  find  great  variety  in  the  insect  life, 
every  little  variation  in  surface  and  altitude  offering  some  peculiar  at- 
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traction  to  certain  species  of  insects.  Hence  this  will  be  a  splendid 
collecting  ground,  and  we  will  undoubtedly  find  some  interesting  forms. 

Our  camp  was  made  about  midway  from  the  first  of  these  <^  hog- 
backs" to  the  first  low  range  of  mountains  on  the  bank  of  Mill  Creek. 
This  stream  is  a  beautiful  one,  and  flows  through  a  rocky  ca&on  that  is 
quite  picturesque  with  scenery.  The  stream  heads  way  up  among  the 
timbered  portions  of  Victoria  Mountain,  and  forms  a  way  for  running 
the  lumber  material  down  to  the  saw-mills  situated  at  the  lower  end  of 
its  course. 

Hymenoptera  are  not  numerous  in  species,  but  quite  plentifully  rep- 
resented in  individuais,  the  most  attractive  being  the  various  species 
of  humble  bees  and  hornets  which  frequent  flowers.  Of  these  insects 
there  are  quite  a  number  of  gaily-colored  forms,  of  which  we  obtained 
a  fair  series.  Ants,  too,  are  very  numerous,  but  few  in  species.  These 
are  chiefly  under  stones,  but  two  or  three  species  frequent  decayed  logs 
or  burrow  in  the  earth,  and  form  hills  of  sticks  and  small  stones* 
From  some  of  these  we  obtained  several  parasitic  beetles — one  form,  of 
which  there  are  very  likely  two  8x>ecies,  being  a  "  pill-beetle,"  and  the 
others  small  Staphylinidsd  and  allied  forms.  Of  these  we  also  obtained 
a  fair  representation.  Orthoptera  were  common,  and  of  a  fair  number 
of  species.    These,  of  course,  we  tried  to  obtain  in  all  their  varieties. 

One  misfortune  against  which  we  had  to  contend,  and  which  I  regret 
very  much,  is  the  loss  of  a  large  number  of  our  pinned  specimens,  by 
mice,  thus  making  it  quite  difficult  to  classify  from  alcoholic  specimens 
alone.  I  had  made  it  a  point  to  pin  all  odd  or  new  looking  forms,  in 
order  to  retain  as  nearly  as  possible  their  original  colors,  and  as  there 
were  some  of  which  I  only  obtained  one  or  two  specimens,  or  repre* 
sentatives,  these  are  lost.  Others,  again,  change  their  colors  to  such 
an  extent  after  immersion  in  alcohol  as  to  render  them  unrecognizable 
when  seen  fresh. 

Among  these  were  numerous  forms  of  Galoptenus  (Melanoplus),  some 
of  which  very  closely  resemble  the  migratory  species  in  many  of  their 
characters,  though  differing  sufficiently  not  to  be  confounded  with  that 
insect.  None  of  these,  though  watched  very  carefully,  exhibited  the 
migratory  trait,  except,  perhaps,  Camnula  atrox,  which  is  quite  com- 
mon on  some  of  the  hay  flats.  It  did  not,  however,  appear  to  gather  in 
great  numbers,  or  to  move  in  unison  as  does  (7.  spretua.  None  of  their 
movements  noticed  by  me  could  strictly  be  called  migrations^  but  at 
various  times  I  saw  individuals  or  even  small  groups  of  them  rise  sev- 
eral yards  into  the  air  and  move  to  some  other  locality  from  fifty  feet 
to  a  hundred  or  more  yards  distant. 

Such  species  as  we  found  identical  with  those  in  the  Western  and 
Middle  States  differed  in  no  respect  from  them  in  habits,  and  hence 
were  but  sparingly  collected,  save  perhaps  in  a  few  instances. 

There  are  some  Pezotettigos  that  may  be  new.  These  appeared  to  be 
rather  rare,  and  were  only  found  high  up  in  the  mountains,  and  quite  a 
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distance  from  camp.  In  habit  they  closely  imitate  Fez.  dodgci  and  Fez. 
ohesa.  One  peculiarity  of  all  the  Acrididae  of  these  mountain  regions 
appears  to  be  the  great  variability  in  coloration  among  different  indi- 
viduals of  the  same  species.  Just  what  the  cause  of  this  phenomenon 
is  I  was  unable  to  learn,  but  that  there  is  cause  for  such  variations 
there  can  be  no  doubts 

Other  orders  of  insects  are  not  very  numerous  here,  save,  perhaps 
Diptera  and  Heteroptera,  and  these  are  only  numerous  in  individuals — 
the  species  being  comparatively  few.  Of  Diptera  we  noticed  a  few  and 
collected  such  as  may  feed  upon  the  eggs  of  locusts.  Of  Homopterous 
insects,  and  also  those  belonging  to  Neuroptera,  we  saw  but  very  few  j 
of  these,  however,  we  collected  what  we  w«ll  could. 

During  our  stay  in  these  foothills  we  made  many  excursions  into  the 
surrounding  country  and  mountains,  each  time  finding  something  new 
or  of  interest.  These  trips  were  generally  but  of  a  single  day's  dura- 
tion, as  we  were  without  horses  and  were  obliged  to  return  to  camp  at 
night.  It  was  by  means  of  these  trips  that  we  visited  quite  an  exten- 
sive area  of  country,  the  surface  of  which  is  much  varied.  We  there- 
fore, without  much  doubt,  must  have  obtained  a  fair  representation  of 
the  most  common  forms  of  the  insect  fauna  of  this  region. 

It  may  appear  incredible  that  there  were  so  few  species  of  Lepidoptera 
where  so  many  and  such  beautiful  flowers  grow,  but  such  is  the  fact. 
During  the  month  that  we  spent  collecting  here  we  could  not  have  seen 
more  than  seventy-five  or  one  hundred  butterflies  and  moths,  and  these 
all  belonged  to  less  than  a  dozen  species. 

Having  remained  at  this  locality  a  month,  we  now  started  for  Mc- 
Leod  with  our  boat.  The  start  was  made  from  the  mouth  of  Pincher 
Creek,  going  by  river  about  75  miles.  After  an  exciting  run  over  nu- 
merous rapids  and  shoals  we  reached  our  destination  just  after  sun- 
set of  the  same  day.  After  lying  over  for  three  days  in  order  to  lay 
in  a  supply  of  provisions  and  other  necessary  articles  for  our  down- 
river trip,  we  pulled  out  on  the  afternoon  of  the  4th  day  of  September. 
This  undertaking  was  one  which  very  many  advised  us  not  to  try,  as  they 
claimed  that  the  river  over  a  great  portion  of  its  course  was  unexplored 
and  might  prove  to  be  treacherous.  However^  we  thought  we  would 
run  the  risk. 

When  we  left  McLeod  our  intention  was  to  run  as  far  down  as  the 
first  settlement,  or  the  first  place  where  we  could  obtain  transportation 
across  country  to  the  Assiniboine  or  Qu'appelle  River,  it  being  our  in- 
tention, if  possible,  to  make  a  portage  and  reach  Winnepeg  by  these 
rivers  in  our  boat.  The  first  opportunity,  however,  came  much  sooner 
than  we  had  anticipated,  and  much  more  to  our  desire,  as  it  gave  us  an 
opportunity  of  visiting  the  country  lying  in  the  vicinity  of  Fort  Walsh, 
as  well  as  that  to  the  eastward,  where  the  great  swarms  of  locusts  of 
1875  and  1876  were  bred.  r-__    t 

Before  recording  the  occurrences  of  this  trip,  perhaps  it  woufil  be 
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well  to  give  the  facts  in  reference  to  several  interviews  that  I  had  with 
old  settlers  in  reference  to  the  movements  and  breeding  of  the  migra- 
tory locust  in  this  Northwest  Territory.  The  first  of  these  interviews 
was  with  Mr.  William  S.  Gladstone,  an  ex-eraploy6  of  the  Hudson  Bay 
Company,  who  first  came  into  the  country  in  the  year  1845,  and  was  sta- 
tioned at  Edmonton  House.  He  stated  that  in  the  year  1843  some  locusts 
were  hatched  as  far  north  as  that  place,  and  also  at  several  subsequent 
periods,  but  he  did  not  remember  dates.  Could  not  be  positive  as  to  the 
directions  of  their  flights,  but  knows  that  they  did  fly  away.  Once  or 
twice  they  were  quite  numerous,  but  did  no  damage,  as  there  was  no 
chance  for  them  to  do  so,  there  being  no  farming  done  in  theconntry  at 
the  time. 

During  the  summers  of  1874  and  1875,  locusts  were  quite  numerous 
throughout  all  the  region  in  the  country  around  and  between  Ports  Mc- 
Leod  and  Walsh.  They  hatched  all  over,  even  as  far  north  as  the  Ke<l 
Deer  and  beyond.  They  appeared  to  come  from  the  east,  and  to  leave 
towards  the  south  and  southwest.  These  were  the  movements  as  no- 
ticed on  the  St.  Mary's  River  at  old  Forts  Hoop-up  and  Slide-out,  trading- 
posts.  No  special  notice  was  taken  of  them  at  this  time,  as  every  one 
then  in  the  country  was  occupied  in  trafBc  with  the  Indians,  and  had 
no  time  to  watch  grasshoppers.  The  country  away  from  these  trading- 
posts,  too,  was  wild  and  unknown  to  whites  and  not  safe  to  travel 
through,  hence  the  little  known  in  reference  to  matters  foreign  to  trad- 
ing with  savages.  Since  the  mounted  police  came  into  the  country, 
every  season  more  and  more  of  this  wilderness  became  known  and 
traversed,  until  at  present  there  are  but  few  localities  unexplored. 

Mr.  Gladstone's  observations  in  reference  to  the  habits  of  the  locust 
are  substantially  the  same  as  those  we  made  while  the  insect  was  with  us. 

The  prevailing  winds  are  from  the  west  and  southwest,  and  the 
climate  is  more  mild  as  the  mountains  are  approached ;  the  cause  of 
this  feature  being  the  influence  of  the  ^'  Chinook  "  winds  that  at  various 
times  during  winter  are  wafted  across  the  mountains  from  the  Pacific 
coast,  and  also  the  sheltering  influence  of  the  pine  and  spruce  forests 
as  well  as  of  the  mountains  themselves.   "" 

Mr.  Davis's  (of  I.  G.  Baker  &  Co.)  statements  were  substantially  the 
same  as  those  of  Mr.  Gladstone ;  therefore  it  is  unnecessary  for  me  to 
repeat  them  here.  He,  too,  was  stationed  at  the  same  localities,  viz. 
Hoop-up  and  Slide-out 

Since  the  spring,  or  rather  summer,  of  1877,  no  locusts  were  seen  in 
the  vicinity  of  Fort  McLeod,  t.  e.y  not  in  numbers  sufficiently  great  to 
cause  alarm  or  even  to  damage  ganlen  vegetation,  nor  were  any  noticed 
in  the  air  as  far  as  I  was  able  to  learn.  . 

From  these  data  and  from  what  observations  we  made  individually, 
I  would  infer  that  at  present  the  Northwest  is  comparatively  free  from 
this  plague. 

It  is  unnecessary  for  me  to  enter  into  a  lengthy  discussion  here  as 
2594  L 2 
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to  the  possible  or  probable  causes  for  the  sadden  and  general  disap- 
pearance of  this  insect  at  this  time  from  this  vast  area  of  country  that 
in  every  respect  is  so  admirably  adapted  to  its  increase  in  the  greatest 
numbers  possible;  for  we  already  know  how  general  had  become  its 
distribution  during  the  years  1875  and  1876,  and  how,  in  the  spring  of 
1877,  everywhere,  soon  after  the  young  had  been  hatched,  they  began 
to  dwindle  from  various  causes  already  known  to  us,  until  but  a  very 
small  per  cent,  of  what  had  hatched  remained;  how  these  from  weak- 
ness were  unable  to  migrate  in  every  instance,  and  where  they  suc- 
ceeded and  deposited  their  eggs,  how  accident  after  accident  befell 
them,  until  they  were  almost  entirely  obliterated  from  the  face  of  the 
earth.  I  need  not  enter  upon  ^  discussion  of  these  facts  that  are  already 
known  and  that  have  been  pretty  widely  circulated  by  the  Entomolog- 
ical Commission,  of  which  my  worthy  chief  was  bead.  Aside  from  this, 
however,  I  consider  it  my  duty  to  give  all  the  information  possible  in 
reference  to  its  probable  appearance  and  movements  in  the  future,  in 
order  that  the  farmers  and  horticulturists  of  our  country  in  general 
may  know  how  to  plant  accordingly. 

For  a  distance  of  some  forty  or  more  miles  below  McIiCod  the  country 
along  the  river  retains  the  characters  it  has  in  the  vicinity  of  the  above- 
named  place,  after  which  it  gradually  changes  to  a  high,  dry,  and  al- 
most level  plain,  the  surface  of  which  is  covered  by  a  medium  growth 
of  short  grasses  somewhat  superior  to  those  of  the  plains  of  Western 
Dakota,  but  far  inferior  to  those  of  tb^  prairies  of  Nebraska,  Iowa, 
Kansas,  Minnesota,  and  Eastern  Dakota. 

The  river  bottoms  become  less  wide,  the  hills  higher,  and  timber  less 
abundant.  At  long  intervals  deep  coulees  extend  back  from  the  river 
into  the  plains  and  form  almost  impassable  barriers  to  wagon  or  cart 
traveL  These  coulees  in  the  spring- time  are  the  beds  of  small  streams 
that  are  formed  by  melting  snows.  Some  of  them  support  a  meager 
growth  of  choke  cherry  and  Buffalo  berry  bushes  on  their  sheltered 
sides,  but  otherwise  there  is  but  little  trace  of  vegetation  which  bears 
the  semblance  of  shrub  or  tree  away  from  the  river  banks. 

After  passing  the  mouth  of  the  Old  Man's  or  Arrow  Biver  and  enter- 
ing the  Belly  Biver,  there  begin  to  be  traces  of  coal  in  the  high  and 
almost  vertical  cliffs  that  are  now  quite  frequent  on  both  sides  of  the 
river.  These  cliffs,  for  the  most  part,  are  composed  of  clayey  soil 
highly  impregnated  with  the  various  salts  of  soda  and  potash,  and  oc- 
casionally a  magnesia  spring  is  passed.  But  very  little  if  any  vegeta- 
tion grows  on  these  steeply- worn  hills,  suid  they  look  quite  desolate.  By 
the  time  the  St.  Mary's  River  is  passed,  these  cliffs  contain  some  rocks 
of  a  more  substantial  character;  the  coal  signs  have  developed  into  coal 
seams,  and  now  and  then  a  stratum  or  perhaps  a  series  of  strata  is 
passed  that  contain  numerous  fossils  of  various  kinds.  All  these  char- 
acters just  noticed  continue  to  become  more  and  more  decided  fh>m 
time  to  time  until  they  finally  culminate  in  a  narrow  gorge,  like  a  valley, 
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with  steep  rocky  and  clayey  walls  in  which  are  to  be  seen  namerous 
signs  of  spontaneous  combustion  among  the  coal  seams. 

This  condition  of  affairs  is  to  be  met  with  in  the  neighborhood  of  the 
mouth  of  the  Bow  River.  Now  all  traces  of  tree  and  bush  have  faded 
firom  the  scene;  all  around  is  a  black,  barren  wilderness,  rendered  more 
desolate  at  night  by  the  shrill  bowlings  of  the  gaunt  and  hungry  coyotes 
that  linger  about  our  camping  ground.  The  river  now  has  widened 
out  to  be  quite  a  large  stream,  in  most  parts  navigable  to  fbir-sized 
steamers;  and  its  banks  are  turreted  and  grooved  into  fantastic  forms, 
reminding  one  of  the  great  bad-lands  of  the  Missouri  Biver  region. 
All  along,  wherever  sufficient  shelter  is  afforded,  and  also  at  many 
places  where  there  is  no  shelter  of  any  kind,  on  the  cliffs  are  stuck  to 
the  rocks  and  stowed  away  in  nooks  and  crevices  countless  numbers  of 
he  little  mud  nests  of  the  cliff  swallows  {Petrodhelidon  lunif^<m$).  These 
remind  one  of  a  collection  of  inverted  funnels.  All  their  occupants 
had  already  flown  away  to  more  genial  climes,  or  <*  dived  down  into 
the  mud,''  not  to  appear  again  until  next  spring,  as  some  superstitious 
individuals  would  try  to  make  us  believe.  Among  these  are  also  to  be 
seen  the  nests  of  two  other  swallows,  viz.,  the  Bank  Swallow  {Ootyle 
riparia)  and  the  Bam  Swallow  {Hirundo  horrearum).  These  two  species 
were  still  lingering  about  in  small  numbers.  Their  nests  were  not 
nearly  as  numerous  as  were  those  of  the  former  species.  All  these 
swallows  lived  upon  insects  of  various  kinds,  and  judging  firom  the 
great  amount  of  excrement  upon  the  rocks  beneath  the  nests,  they 
must  have  destroyed  an  incalculable  number  of  them.  Very  likely 
half  of  these  were  locusts  of  the  various  species  found  in  this  country* 
This  b^g  the  case  I  do  not  wonder  at  the  scarcity  of  insect  life  along 
this  river  and  in  the  country  for  many  miles  on  either  side.  Besides 
swallows,  great  numbers  of  various  kinds  of  hawks  and  falcons  had 
their  rudely-constructed  eyries  perched  upon  rocks,  cliffis,  and  often  on 
side-hills,  while  every  tree  of  sufficient  size  contained  from  one  to  three 
or  four  of  these  rude  structures. 

The  country  lying  back  from  the  river  on  each  side  is  high,  dry,  and 
generally  level,  and  varies  but  little  in  its  general  appearance  and  char- 
acter for  hundreds  of  miles  from  west  to  east,  and  two  to  three  hundred 
miles  from  north  to  south.  Of  course,  at  several  points  the  general 
level  of  these  great  plains  has  been  disturbed  by  internal  forces,  and 
«mall  mountain  groups  are  the  result.  ^Numerous  small  depressions 
have  also  been  made  throughout  the  country,  too,  and  these  are  now 
occupied  by  alkaline  lakes. 

Soon  after  leaving  Fort  McLeod  the  country  to  the  northward  was 
all  burnt  over.  This  fire  extended  from  Willow  Greek  to  the  Little 
Bow  Biver.  On  the  south  side  fires  had  already  swept  over  all  the 
country  fi*om  the  mouth  of  the  St.  Mary's  to  far  below  the  Little  Bow, 
Again,  fix>m  the  Bow  to  the  Bed  Deer  all  was  burnt  off,  as  well  as  a 
greater  portion  of  the  country  lying  east  of  the  mouth  of  Seven  Per- 
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sons^  River  and  between  that  and  Fort  Walsh.  Between  Fort  Walsh 
and  Old  Wives'  Lake,  too,  more  than  half  of  the  country  was  burnt. 
At  several  points  along  the  river  where  we  camped,  I  made  small  col- 
lections of  various  species  of  locusts  and  other  insects.  These  were 
found  close  to  the  river  on  little  spots  somewhat  isolated  from  the  other 
country,  and  hence  were  not  reached  by  fires. 

From  the  scarcity  of  all  classes  of  insect  life  in  these  burnt  districts, 
it  would  appear  that  the  fires  destroy  the  insects  in  great  numbers. 
But  whether  this  is  done  in  time  to  prevent  the  depositing  of  eggs,  or 
not,  I  did  not  learn.  I  found  many  charred  bodies  of  locusts  that  ap- 
parently belonged  to  several  species.  Some  of  these  contained  egg9j 
and  others  were  still  in  coition.  They  were  too  much  disfigured,  in  most 
cases,  to  tell  with  certainty  the  species  to  which  they  belonged. 

During  the  journey  down  the  river,  short  excursions  were  made  back 
into  the  country  at  six  different  points.  These  were  from  three  to  six 
miles  in  length,  but  disclosed  nothing  in  reference  to  the  Rocky  Mountain 
locust,  more  than  to  give  us  an  idea  of  the  surface  of  the  country.  We 
were  thus  enabled  to  make  comparisons,  from  time  to  time,  of  the  coun- 
try now  being  traversed  with  that  already  passed  over.  Although  the 
general  features  of  the  entire  country  were  those  heretofore  mentioned, 
we  could  discern  a  slight  variation,  from  time  to  time,  both  in  the  veg- 
etation and  soil.  The  farther  down  we  went  the  more  sage-brush  was 
seen.  This  sage  is  not  the  same  as  the  sages  of  Wyoming  and  Utah, 
but  more  nearly  resembles  Artemisia  ludoviciana.  It  grows  more  abun- 
dantly on  sandy  soil  comparatively  free  from  rocks.  Several  other 
-Artemisias  are  also  occasionally  met  with,  but  these' are  small  and  in- 
conspicuous. 

At  a  point  about  twelve  miles  above  the  month  of  Bow  River,  on  the 
south  side,  the  upland  is  quite  sandy,  and  much  pawed  over  by  buf- 
falo. Of  course  this  has  been  done  several  years  ago,  as  there  are  but 
few  of  those  animals  left  in  the  country  at  the  present  time.  At  various 
other  points  also  there  is  a  very  similar  soil,  one  of  these  being  several 
miles  to  the  northward  of  Medicine  Hat,  or  the  crossing  of  the  Sas- 
katchewan at  the  mouth  of  Seven  Persons'  River.  At  this  latter  locality 
we  hired  a  man  with  his  team  to  take  us  across  country  to  the  terminus 
of  the  Canadian  Pacific  Railroad.  Our  route  lay  through  the  Cypress 
Hills  to  Fort  Walsh,  and  thence  eastward  for  some  forty-odd  miles, 
after  which  we  turned  to  the  northeast  and  traveled  in  that  direction 
until  we  struck  the  surveyed  line  of  the  Canadian  Pacific  Railroad,  near 
Rush  Lake,  after  which  we  again  turned  east. 

In  making  this  journey  a  great  diversity  of  country  was  passed  over 
and  a  distance  of  about  300  miles  traveled.  During  the  first  day  we 
followed  up  the  course  of  a  small  coulee  that  extends  back  from  the 
Saskatchewan  to  the  Cypress  Hills,  part  of  the  time  keeping  the  high 
land  and  at  other  times  choosing  the  valley.    Here  also  the  surface 
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fires.  At  several  points  we  made  small  collections  of  the  locusts,  as 
well  as  of  other  insects  which  were  to  be  found  during  the  short  interval 
allotted  to  feeding  the  horses.  These  differed  in  no  respect  from  those 
already  collected  while  coming  down  the  river.* 

Our  second  day's  journey  was  over  a  i>ortion  of  country  much  like 
that  in  the  neighborhood  of  our  camp  on  Mill  Creek  west  of  Fort 
McLeod,  a«  a  great  portion  of  it  was  among  the  northern  foot-hills  of 
the  Cypress  Hills.  Here  the  vegetation  was  ranker,  and  at  many  points 
the  grasses  suflftciently  long  and  thick  for  good  hay.  Trees  of  a  few  vari- 
eties somewhat  common,  but  not  numerous,  and  fine  streams  of  good 
water  were  the  attractive  features  of  this  portion  of  Her  Mfyesty's 
domain,  and  distinguish  it  from  all  the  remainder  of  these  great  and 
lonely  plains  through  which  we  had  been  traveling  for  the  past  three 
weeks.  This  range  of  hills  is  a  kind  of  an  oasis  in  the  desert,  so  to 
speak.  The  Cypress  Mountains — or,  more  properly  speaking,  the  Cypress 
Hills — are  not  very  extensive,  being  but  about  60  miles  from  east  to 
west  and  half  that  distance  from  north  to  south.  The  country  com- 
prised in  them  is  very  rough  in  parts,  and  in  others  quite  level,  though 
elevated,  the  summit  being  a  plateau.  This  is  bounded  by  a  timbered 
belt  to  the  west  and  north,  with  an  occasional  grove  on  the  east.  From 
this  elevated  plateau,  and  particularly  from  the  timbered  portions,  nu- 
merous small  streams  of  good  water  run  off  to  the  surrounding  and 
lower  country,  where  it  is  for  the  most  part  evaporated  in  small  lakes 
and  ponds.  These  streams  have  all  worn  for  themselves  deep  cafions, 
or  what  in  this  western  country  are  termed  coulees,  thus  making  travel 
very  difficult  in  certain  directions,  and  particularly  so  by  the  route  we 
passed.  It  is  useless  for  me  to  go  over  all  this  country,  piece  by  piece, 
as  it  differs  but  little  in  its  general  characters  from  that  already  par- 
tially  described  in  the  foregoing  pages.  Suffice  it  to  say  that  the  greater 
part  of  it  is  admirably  adapted  to  the  breeding  of  (7.  spretus  and  a  few 
allied  forms  of  locusts. 

After  leaving  the  Cypress  Hills  behind,  we  crossed  a  vast  expanse  of 
nearly  level  prairie,  well  grassed,  with  a  loose,  sandy,  clay  soil,  well  im- 
pregnated with  various  alkalies.  This  section,  also,  is  admirably  fitted 
for  the  rearing  of  locust  swarms.  In  fact  the  entire  country  betwen  the 
Bockies  on  the  west  and  the  Souris  Biver  on  the  east  is  one  va^st  hot- 
bed, calculated  to  produce  the  largest  and  healthiest  swarms  in  America. 
These  breeding  grounds  must  not  be  understood  to  lie  altogether  within 
Canadian  territory,  for  such  is  not  the  case.  We,  too,  in  the  United 
States,  have  a  continuation  of  these  cradles  of  the  ravaging  pest  in  the 
features  of  western  Dakota,  of  Montana,  Wyoming,  Idaho,  Utah,  Ne- 
vada, Oregon,  and  a  small  portion  of  southeastern  Washington  Terri- 
tory, as  well  as  in  some  of  Nebraska,  Kansas,  Colorado,  Texas,  and  New 
Mexico.  But  with  us  these  permanent  breeding  localities  are  more 
separated  by  high  mountain  ranges,  timber  belts,  and  bad-lands,  as  well 
as  desert  and  sage-brush  regions.  D\Q\t\ze6  by^^uu^it: 
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The  question  now  arises,  Has  there  been  any  plausible  and  practical 
means  discovered  during  any  of  these  extended  tours  by  which  the 
locusts  can  be  exterminated!  My  answer  to  this,  if  direct,  is  no;  if  in- 
direct, yes.  In  the  first  place  we  are  to  make  an  answer  in  accordance 
with  the  definition  of  the  word  exterminated.  As  I  understand  it,  it 
signifies  blot  out,  and  that  would  require  every  individual  insect  o 
this  species  to  be  killed,  which  would  be  an  utter  impossibility.  Buty 
by  various  methods  already  described  in  the  annual  reports  of  this  Com- 
mission created  by  Congress,  their  numbers  could  be  and  will  be  so 
killed  off  from  time  to  time  as  to  bring  them  under  the  control  of  their 
natural  enemies. 

During  our  trip  this  summer  we  saw  a  few  locusts  of  the  migratory 
species  at  Bismarck,  Dak.,  at  Fort  Buford,  and  two  or  three  specimens 
at  intervals  afterwards,  but  nowhere  were  they  as  numerous  as  most 
81>ecie8  of  the  ^^  natives."  Locusts  were  also  seen  in  small  numbers  by 
Prof.  C.  A.  White  while  in  the  vicinity  of  Glendive,  Mont.  Professor 
Aughey  also  saw  a  few  at  several  points,  and  Mr.  E.  B.  Dodge  reports  a 
few  as  having  been  seen  in  Colorado.  Otha*8  were  reported  as  having 
hatched  this  spring  among  the  sand  hills  between  the  Niobrara  and 
Loup  Rivers.  In  none  of  these  cases,  however,  were  they  sufficiently 
numerous  to  cause  fear  of  an  invasion  for  the  following  summer. 
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EXPERIMKNTS  ON  CHINCH  BUGS. 


Bv  Prok.  S.  a.  Forbes. 


MEMORANDA    OF    EXPEBIMBNTB    BELATING    TO    USE    OF    KEBOSENE 
EMULSIONS  ON  CHINCH  BUGS. 

Solutions  with  which  dilutions  were  made. — (1)  Soap  sads,  1  pound 
soap  to  10  gallons  water ;  (2)  soap  suds,  1  pound  soap  to  20  gallons 
water ;  (3)  potash,  1  pound  to  50  gallons  water. 

EMULSIONS  AS  DILUTED. 

Per  cent,  of 
keroeene. 

A.  2  parts  kerosene,  1  part  milk,  45  parts  water about    4 

B.  1  part  kerosene,  1  part  milk,  18  parts  water 5 

C.  1  part  kerosene,  1  part  milk,  18  parts  solution  1 5 

D.  1  part  kerosene,  1  part  milk,  38  parts  solution  2 2i 

E.  1  i»art  kerosene,  1  part  milk,  38  parts  water 2^ 

F.  1  i»art  kerosene,  1  part  milk,  38  parts  solution  3 2i 

G.  1  i»art  kerosene,  1  part  milk,  30  parts  solution  2 about    3 

On  the  22d  of  July  I  transplanted  several  hills  of  corns  to  the  labora- 
tory, placing  them  in  boxes  about  a  foot  and  a  half  wide  by  two  feet  in 
length.  The  com  was  from  two  to  three  feet  in  height  at  this  time. 
Each  hill  was  infested  with  several  hundred  chinch  bugs,  which  were 
of  various  sizes,  below  the  pupa  stage.  All  the  com  was  watered  once 
immediately  after  transplanting,  and  bore  the  removal  well.  It  was 
kept  under  shelter,  but  in  the  well-lighted  dome  of  the  building,  and 
fully  exposed  to  the  air. 

Uxperiment  1,  July  32,  9  p.  m, — Applied  to  a  single  hill  from  half  a 
pint  to  a  pint  of  emulsion  A,  throwing  it  with  a  small  syringe  upon 
the  bases  of  the  stalks  and  surfaces  of  the  ground.  For  a  check  upon 
this  experiment,  I  applied  water  to  another  hill  in  the  same  quantity 
and  in  the  same  way.  July  23,  9  a.  m.,  the  bugs  on  the  first  hill  were 
still  alive,  but  torpid.  July  24,  at  11  a.  m.,  about  one-fifth  of  the  bugs 
were  completely  dead;  the  others  were  still  alive,  but  most  of  them 
torpid.  July  26,  3  p.  m.,  thirty  of  the  bugs  were  alive  and  back  upon 
the  stalks,  apparently  uninjured,  but  all  the  remainder  were  dead. 
July  27, 10  a.  m.,  the  hill  was  in  the  same  condition.  Treated  again 
with  emulsion  B,  on  the  28th,  when  all  the  bugs  were  killed.  Those  on 
the  hill  to  which  water  was  applied  were  not  injure^  Jij  ^(^^t^ut 
all  were  back  again  upon  the  stalks  in  twenty-four  liours.  ^ 
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Experiment  2,  July  24, 4.30  p.  m. — Applied  to  another  hill  in  the  labora- 
tory one-half  pint  of  emulsion  B.  July  25, 10  a.  m.,  four  fifths  of  the 
bugs  were  dead.  Those  alive  were  almost  entirely  under  clod?,  and 
some  here  were  also  dead.  On  the  26th  and  27th  about  forty  bugs  were 
found  to  be  alive,  and  all  the  remainder  dead.  On  a  hill  treated  with 
water  at  the  same  time  no  effect  was  produced. 

Erperiment  3,  July  25,  3.30 1>.  m. — Applied  seven  pints  of  emulsion  B 
to  eighteen  hills  of  corn  in  the  field,  selecting  those  worst  affected.  The 
weather  was  very  hot  and  dry.  The  solution  was  applied  with  a  hand 
force-pump.  The  hills  treated  were  surrounded  by  fence  boards  placed 
on  edge  and  daubed  plentifully  with  fresh  coal  tar,  to  prevent  interfer- 
ence from  outside.  On  the  26th,  at  11.30  a.  m.,  about  four-fifths  of  the 
bugs  were  entirely  dead.  At  5  p.  m.  of  the  27th  the  situation  was  un- 
changed. 

Experiment  4,  July  28, 11  a.  m.— A  hill  of  corn  in  the  laboratory  was 
treated  with  half  a  pint  of  emulsion  C.  At  5  p.  m.  the  bugs  were  all 
dead  but  about  a  dozen.  On  the  29th,  at  11  a.  m.,  could  find  but  four 
that  showed  signs  of  life.  On  the  31st  of  July  fourteen  bugs  were  alive 
and  at  work  on  the  stalks. 

Experiment  5,  July  28,  7  p,  m.— I  treated  thirteen  hills  of  corn  in  the 
field  with  emulsion  G,  applying  half  a  pint  to  each  hill.  The  following 
night  was  cloudy  but  dry.  On  the  29th,  at  9  a.  m.,  nine-tenths  of  the 
bugs  were  dead,  and  those  alive  were  nearly  all  under  clods.  On  the 
29th,  at  5  p.  m.,  from  90  to  95  per  cent,  were  dead,  piled  up  in  masses 
everywhere  upon  the  com  and  ground.  August  2, 5  p.  m.,  on  compari- 
son of  these  hills  with  others  adjacent,  I  found  that  the  bugs  upon  the 
latter  were  about  five  times  as  numerous  as  those  upon  the  hills  which 
had  been  treated.  From  this  and  the  preceding  experiments  I  infer 
that  the  bugs  were  still  hatching. 

Experiment  6. — I  spread  upon  a  glass  slide  as  thin  a  layer  of  emulsion 
D  as  I  could  apply  with  a  camel's  hair  brush,  and  allowed  five  bugs  to 
crawl  over  it.  Four,  whose  bodies  were  reached  by  the  fluid,  died  in  an 
hour,  but  the  one  remaining  was  unaffected. 

Experiment  7,  August  1, 12  m. — Applied  half  a  pint  of  emulsion  E  to 
a  hill  in  the  laboratory.  August  2,  8  a.  m.,  from  one-half  to  two-thirds 
of  the  bugs  were  dead,  and  those  alive  were  collected  upon  the  highest 
points  of  ground.  August  4,  at  8  a.  m.,  probably  three-fourths  of  the 
bugs  were  found  to  be  dead. 

Experiment  8,  August  1, 12  m. — Applied  one-half  pint  of  emulsion  D. 
August  2, 9  a.  m.,  nine-tenths  of  the  bugs  were  dead.  Those  alive  were 
nearly  all  on  the  ground.  This  dilution  with  soap-suds  holds  much 
better  than  that  with  water. 

Experiment  9,  August  1, 12  m. — ^Applied  half  a  pint  of  emulsion  F. 
August  2,  8  a.  m.,  one  half  of  the  bugs  were  dead ;  the  others  were  on 
the  ground  and  on  stalks.    On  the  4th  of  August  nearly  all  were  dead. 

The  three  above  experiments  were  intended  to  test  the  comparative 
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'efficiency  of  water,  soap-suds,  and  a  solution  of  potash  as  dilueuts  of 
tlie  emulsion.  The  first  eflfects  were  evidently  in  favor  of  soap-suds, 
•showing  that  this  is  at  least  most  prompt  in  its  action.  The  comparison 
of  final  effects  was  interfered  with  by  the  fact  that  about  this  time  the 
bags  on  all  the  hills  commenced  to  die  indiscriminately  from  some  cause 
not  clearly  understood. 

Experiment  10,  August  2,  2  p.  wi.— Applied  half  a  pint  of  emulsion  D 
to  the  worst  hill  in  the  laboratory.  August  3, 9.30  a.  m.,  nine-tenths  of 
the  bugs  were  dead;  the  others  were  scattered  on  the  ground.  August 
4,^8  a.  m.,  95  per  cent,  of  the  bugs  were  dead,  and  the  others  still  torpid 
on  the  ground. 

ExpetimeM  11,  August  2,  5  p.  ml — Applied  one-half  pint  of  emulsion  F 
to  a  hill  in  the  laboratory.  At  10  a.  m.  on  the  3d  fully  90  per  cent,  of 
the  bugs  were  dead. 

Additional  experiments,  which  I  have  not  time  to  detail,  showed  that 
milk  is  not  necessary  to  the  emulsion,  which  can  be  made  at  least  as 
well  with  soap-suds  (1  pound  to  10  gallons  of  water),  using  equal  parts 
of  the  oil  and  suds;  that  a  mere  mechanical  mixture  of  the  simple  oil 
and  water  is  effective,  and  does  not  injure  the  corn  (at  least  in  a  ratio 
of  5  per  cent,  of  the  oil  to  95  of  water);  that  all  these  fluids  accomplish 
their  purpose  when  poured  on  with  a  sprinkler  as  well  as  when  applied 
forcibly  in  a  spray,  and  that  they  kill  the  adult  bugs  as  easily  as  the 
young. 

8.  A.  FORBES. 

Normal,  III  ,  August  22,  1882. 
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EXTRACTS  FROM  CORRESPONDENCE. 


GRAPTODBBA   CARINATA  INJURING  FUCHSIAS. 

By  this  mail  I  send  insects  which  I  have  found  eating  the  leaves  of  fuchsia  much 
in  the  same  way  as  the  potato  hug  eats  the  leaves  of  potato  vines.  Having  never 
seen  anything  of  the  kind  hefore,  I  wquld  like  to  know  whether  they  are  common  or 
not.  They  do  not  seem  to  eat  the  leaves  of  any  other  plant,  so  far  as  I  have  heen  ahle 
to  observe.  Hoping  that  I  am  not  trespassing  too  much  on  your  valuable  time. — 
[Edwin  Lonsdale,  Germantown,  Pa.,  September  1,  1882. 

Rkply. — ^Your  favor  of  yesterday  and  the  accompanying  box  to  hand.  The  insect 
that  troubles  your  fuchsias  is  a  flea-beetle,  Oraptodera  oarinata  (family  Chrtf$omelidm). 
Tou  will  find  a  short  account  of  this  insect  on  the  inclosed  slip  from  the  American 
£Bt<Hnologist,  Vol.  Ill,  p.  '200. 

THB  ARMT  WORM  AT  SARATOGA. 

Inclosed  please  find  the  best  specimen  I  could  find  of  the  worm  or  caterpillar  which 
destroyed  25  acres  of  meadow  in  the  town  of  Saratoga  Springs.  I  would  like  to  know 
if  they  are  the  genuine  Army  Worm.  The  worm  is  about  one  inch  long  or  longer,  black , 
with  two  stripes  the  length  of  the  body.  Please  have  a  report  sent  to  me. — [F*  ^^ 
Curtis,  Charlton,  N.  Y.,  August  21,  1882. 

Bkplt. —  •  •  •  The  worms  enclosed  in  this  letter,  although  badly  shriveled 
and  almost  unrecognizable,  seem  without  doubt  to  be  genuine  Army  Worms.  The 
Department  is  about  to  publish  a  special  bulletin  on  this  insect^  an  abstract  of  which 
is  contained  in  the  forthcoming  annual  report.  The  annual  report  for  1879  also  con- 
tains a  summary  of  its  natural  history,  and  a  brief  review  of  the  known  remedies. 

THE  ARMY  WORM  IN  LOUISIANA. 

In  relation  to  the  specimen  of  the  Cut- worm  that  has  done  so  much  damage  here,  I 
send  you  a  good  collection,  which  was  easy  to  find.  The  early  Summer  Flint  that  I 
planted  the  9th  of  July  as  a  trial  to  see  if  it  would  have  time  to  mature  in  the  richest 
•oil  of  the  Red  River  Valley.  The  Cut-worms  have  attacked  it  since  a  week,  but  they 
are  not  as  numerous  as  in  May  and  June.  These  worms  attack  the  com  in  the  root,^ 
and  others  conceal  themselves  in  the  heart  of  the  plant,  which  it  destroys,  following 
to  the  root.  It  attacks  the  cotton  when  very  young — about  fifteen  days  old — which 
in  some  places  it  has  entirely  destroyed.  I  hope  this  will  give  entire  satisfaction. — 
[W.  J.  Conder,  Marksville,  La.,  August  8, 1882. 

[The  specimens  were  genuine  Northern  Army  Worms  (Leuoania  unipuneta),'] 

AOROTIS  INKRMIS  AND  HALTICA  PALUC0RNI8  INJURING  SMILAX. 

Accompanying  this  I  send  a  worm  which  I  have  found  eating  my  smilax.  It  wa» 
first  found  in  day-time  feeding,  five  or  six  plants  being  killed  before  my  attention  was- 
attraoted  by  its  depredations.  I  noticed  about  the  3d  instant  that  about  400  plants 
had  all  the  young  leaves  and  shoots  entirely  eaten ;  on  locking  for  a  cause  I  could  see 
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nothing.  I  took  a  light,  about  eight  o*clook  in  the  evening,  and  killed  from  20  to  25. 
The  next  night  about  a  dozen  were  killed,  and  the  night  following  four,  and  the 
next,  one.  After  that  I  could  see  no  signs  of  any  until  three  days  ago.  I  found  one 
plant  eaten  in  a  different  part  of  the  bed  to  where  the  others  were  caught.  Each 
night  I  took  out  a  light,  but  could  not  find  anything  until  last  night,  when  the  one 
sent  was  caught.  Every  morning  I  could  see  where  he  had  been  feeding;  each  day 
his  appetite  increased,  for  as  much  again  more  was  eaten  each  night  than  the  last. 
A  neighboring  farmer  says  it  is  the  Cut-worm.  The  plants  of  smilax  are  from  1  to  2 
feet  high,  quite  tender  and  succulent.  Our  smilax  insummer  time  is  infested  by  an 
insect  very  closely  resembling  the  cabbage  or  turnip  fly.  Will  pyrethrum  destroy 
it? — [fid win  Lonsdale,  Germantown,  Pa.,  September  14,  1882. 

Reply. — The  Cut-worm  accompanying  your  favor  of  the  14th  instant  was  a  speci- 
men of  the  Variegated  Cut- worm  (Agrotis  twermw),  which  you  will  find  fully  treated 
in  my  First  Missouri  Entomological  Report,  p.  72.  Your  remedy  of  hand-picking  will 
perhaps  be  the  most  satisfactory  under  the  circumstances.  I  should  like  to  see  speci- 
mens of  the  fly  on  the  smilax,  if  you  can  conveniently  send  them  to  me.  Pyrethrum 
^^ill  undoubtedly  destroy  them. 

I  send  by  this  mail  a  few  of  the  lively  little  insects  which  infest  the  smilax  in  the 
summer  time.  The  cool  nights  seem  to  stop  their  depredations,  for  they  do  not  bother 
us  much  after  this  date.  I  have  put  in  a  few  leaves  of  smilax  for  you  to  see.  They 
do  not  seem  to  do  the  smilax  so  much  damage ;  only  to  disfigure  it,  rendering  it  unfit 
for  sale.  The  leaves  sent  are  not  nearly  so  badly  marked  as  they  are  in  June  and 
July.  Hoping  to  hear  what  he  really  is,  I  thank  you  for  your  attention  to  what  I 
have  sent  before. — [Edwin  Lonsdale,  Germantown,  Pa.,  September  26,  1882. 

Reply.— Your  letter  of  the  26th  September,  1882,  and  the  insects  injurious  to 
smilax  were  duly  received.  The  latter  proved  to  belong  to  a  common  little  species 
of  flea-beetle  known  as  HaHica  palltcomis  Fabr.  They  are  found  on  many  species  of 
plants,  and  not  infrequently  do  considerable  damage  to  those  cultivated  in  flower 
gardens. 

SPREAD  OF  THE  CLOVKR-LEAF  WEEVIL. 

Has  the  report  relating  to  the  Phytonomus  p^twtatus  appeared  yetf  The  beetles 
4ippear  to  be  about  as  destructive  and  plentiful  as  last  year,  and  wnc  are  found  in  all 
parts  of  the  country  about  here. — [L.  D.  Snook,  Barrington,  N.  Y.,  September  12,  1882. 

THE  CORN-MEAL  WORM  INJURING  CONFECTIONERY. 

I  herewith  mail  you  some  samples  of  moth  about  which  I  desire  some  information. 
You  will  find  in  one  box  two  moths,  and  two  worms  which  will  in  time  develop  into 
moths.  In  the  other  box  are  three  lozenges,  which  will  probably  be  found  on  examination 
to  contain  worms.  Please  give  me  their  name,  and  state  if  more  than  one  yearly  crop 
is  ^'raised";  also,  if  in  your  judgment  a  heat  of  130^  F.,  or  thereabouts,  applied  for  a 
period  of  eight  or  nine  hours,  will  certainly  kill  the  eggs.  What  work  will  give  me 
the  fullest  practical  information  in  regard  to  them  f  Your  kind  attention  to  the  above 
will  greatly  oblige.— [J.  W.  Wickersham,  New  York,  September  16, 1882. 

Reply. — The  insect  which  has  eaten  the  lozenges  is  the  corn-meal  moth  ( Eph€$tia 
zecB  Fitch).  It  is  a  very  general  feeder,  and  it  is  not  surprising  to  hear  of  it  in  loz- 
enges. In  my  Judgment  a  heat  of  130°  F.  will  kill  the  insects  in  every  stage,  if  con- 
tinued for  eight  or  nine  hours,  and  it  will  probably  be  the  simplest  method  of 
■destroying  them.  There  are  probably  two  broods  each  year  in  New  York,  the  moths 
appearing  in  the  spring  and  early  fall.   The  fullest  account  of  this  insect  will  be  found 

in  Dr.  Fitch's  2d  Report,  p.  320,  under  the  name  of  Tinea  zeo!,  ,     .  ,.  w  ,  .«^ 
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A  8ILK-BPINNINO    MITE. 

I  write  for  information  npon  a  very  cnrious  occurrence  to  which  my  attention  wast 
recently  directed.  Last  Wednesday,  September  6,  my  father  noticed  that  one  of  hia 
large  ash  trees  glistened  and  sparkled  in  quite  a  remarkable  manner.  Thinkiog  it 
was  the  oozing  out  of  sap,  which  in  such  quantities  would  have  been  fatal  to  the 
tree,  he  proceeded  to  investigate.  Judge  of  his  astonishment  when  he  found  it  to  be 
the  complete  covering  of  the  tree  with  an  exceedingly  delicate,  filmy,  compact,  cob- 
web (T).  From  the  ground  up  on  the  trunk  some  25  feet,  and  extending  out  on  most 
of  the  branches,  this  web  reached.  The  covering  was  as  complete  as  if  a  silken 
kerchief  had  been  wrapped  around  the  tree-trunk.  The  author  of  this  gigantic  cob- 
web (f )  is  a  minute,  orange-colored  mite,  or  some  say  spider,  with  his  myriads  of  sis- 
ters, brothers,  cousins,  and  aunts.  They  were  found  in  large  masses  along  the  tree- 
tmnk  and  in  the  crotches.  Concerning  the  conditions  and  surroundings  I  can  only 
say  that  the  tree  stands  in  close  proximily  to  pines,  maples,  apple,  and  evergreen 
trees.  The  weather  has  been,  the  entire  summer,  of  unprecedented  dryness.  Three 
days  after  its  appearance  the  most  severe  storm  we  have  had  for  two  months  developed. 
This  somewhat  tore  and  washed  away  the  web,  but  to-day,  the  seventh  after  its  first 
discovery,  it  and  the  mites  are  still  there.  Any  infotmation  concerning  this  fellow 
and  his  workings  which  you  deem  expedient  and  have  the  kindness  to  forward,  I 
shall  be  most  deeply  thankful  for. — [Geo.  W.  Mansfield,  Melrose  Highlands,  Mass., 
September  14,  1882. 

Rkplt. — Your  letter  of  the  14th  September,  1682,  is  duly  received,  together  with  the 
accompanying  specimens,  which  prove  to  be  a  species  of  red  mite,  closely  allied  to 
the  so-called  '*  red  spider"  {Tetranychus  telarius),  but  specifically  distinct.  The  facts 
which  you  detail  are  very  interesting,  but  have  been  previously  observed  by  Mr.  B. 
P.  Mann,  now  of  this  Department,  and  mentioned  at  the  Cincinnati  meetingof  the  A.  A. 
A.  8.  Should  you  wish  to  remove  the  mites  fh>m  your  tree  yon  will  probably  find  the 
use  of  kerosene  in  emulsion  the  most  satisfactory. 

THE  ROCKY  MOUNTAIN    LOCUST. 

*  *  *  Thus  far  we  have  met  but  few  C.  spretuSj  and  from  present  outlooks  there 
is  no  possibility  that  we  will  find  any  numbers  of  this  insect  in  this  vicinity  unless  they 
should  drift  in  from  across  the  range.  This,  however, }%  not  likely  to  occur,  since  at 
the  present  time  great  fires  are  raging  in  the  localities  where  they  would  cross  were 
they  to  come  this  way.  We  have  quite  a  number  of  specimens  which  we  will  carry 
with  us,  as  they  might  be  destroyed  in  the  mails,  the  roads  are  so  rough  and  the  care 
so  slack  between  this  point  and  Benton.  Have  heard  it  hinted  that  there  are  some 
locusts  in  the  section  about  the  Columbia  and  Snake  Rivers  that  are  causing  some 
trouble.  This  may  be  true.  *  *  *  At  present  I  do  not  think  there  is  any  danger 
of  locust  visitations  east  of  the  Rocky  Mountains  for  1883,  but  since  leaving  civiliza- 
tion, ^*Grod's  country,''  as  Americans  call  it  up  here,  we  have  had  no  opportunity  of 
reading  the  papers  or  hearing  the  news  of  the  day.  *  *  * — [L.  Bruner,  Fort  Mc- 
Leod,  N.  W.  T.,  Canada,  September  3,  1882. 

AN  INSECT  ENEHT  TO  THISTLE. 

I  send  an  insect  with  this  note,  for  name.  Its  food-plant  is  the  Canada  thistle, 
where  it  inserts  its  beak  in  the  stalks.  I  find  them  so  thickly  on  some  of  the  plants 
that  they  almost  cover  the  stems.  But  my  anxiety  to  learn  its  name  is  on  account  of 
the  relation  it  sustains  to  the  ants.  I  wish  to  send  some  notes  to  the  American  Nat- 
uralist about  the  ants  and  their  behavior  toward  these  creatures,  which  is  more  inter- 
esting than  anything  I  ever  observed  among  the  aphides  ftnd  ants.  If  it  is  undescribed, 
will  you  name  it  and  write  a  description,  to  be  inserted  with  my  notes  for  the  Nat- 
uralist f  I  am  still  studying  ants  and  spiders,  and  have  some  very  interesting  species 
of  the  latter.— [Mary  Treat,  Franklin  Falls,  N.  H.,  September  4,  1882.  JU^lt: 

[The  insect  sent  proved  to  be  Entilia  Hnuata  Fabr.] 
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THE    WINGLESS  WHEAT  ISOSOMA  IN  WASHINGTON  TERRITORY. 

I  have  this  day  mailed  to  yon  for  investigation  some  wheat-straws  containing  the 
larva  or  grub  of  a  fly  or  something  else,  hoping  to  have  you  make  an  investigation 
and  give  me  what  it  may  be.    Our  crop  is  short,  and  has  been  ever  since  it  has  infested  ^ 
the  wheat. — [J.  A.  Stamer,  Dayton,  Columbia  County ,  Wash.  Ter.,  September 2, 1882. 

Reply. — The  specimens  show  the  insect  to  be  the  wingless  '^  wheat-stalk  Isosoma'^ 
( l808oma  triHoi  Riley)  which  has  been  studied  during  the  past  two  years  from  specimens 
received  from  Tennessee,  Missouri,  and  Illinois.^  It  is  also  probably  the  same  insect 
referred  to  in  the  Padfio  Bural  Prest  of  three  years  ago  as  infesting  wheat  in  Califor- 
nia. I  cannot  enter  into  a  discussion  of  the  insect  here,  but  will  refer  Mr.  Starner  ta 
the  article  in  the  annual  report  of  this  Department  for  1881,  which  is  now  in  the 
printer's  hands  and  will  be  issued  before  the  end  of  the  year. 

FUNGUS  GROWTH  UPON  HONEY  DEW. 

I  herewith  inclose  a  specimen  of  insect  production  which,  at  present,  very  closely 
resembles  sponge.  It  is  made  by  a  multitude  of  small  insects,  having  a  fiber  very  like 
cotton,  attached  to  posterior  or  abdomen.  Particles  you  will  observe  in  specimen.  I 
have  been  much  in  the  woods  and  fields,  but  never  sa^ ^'anything  like  this  before 
attached  to  leaves  and  branches  of  beech  trees.  There  is  qufte  a  quantity  of  insects 
and  product  where  this  was  found.  If  the  matter  interests  you,  I  will  take  pleasure 
in  famishing  specimens  and  details. — [Rev.  J.  A.  Lyons,  Johnson  City,  Tenn.,  Sep- 
tember 4, 1882. 

Replt— The  peculiar  sponge-like  growth  upon  the  beech  twig  which  you  send  is 
a  fUngus  {SooHoB  $p&ngiosa  Fries),  started  originally,  without  much  doubt,  upon  the 
honey-like  excretions  of  a  colony  of  woolly  plant-lice.  The  species  of  the  plant-louse 
cannot  be  determined  with  absolute  accuracy,  as  you  have  sent  no  winged  individuals, 
but  it  is  in  all  probability  the  Sckigoneura  tmbrioator  of  Fitch. .  The  specimen  is  very 
interesting,  as  I  have  never  before  seen  this  fungus  at  such  an  early  stage  of  its  growth. 

ELAPHIDION  VILL08UM    BORING  TWIGS  OF  WISTAJUA. 

According  to  your  request  I  send  you  to-day  the  ''Wistaria  Borers''  I  have  col- 
lected and  placed  in  a  box,  to  await  further  results.  I  prefer  that  you  should  watch 
their  development,  for  I  am  away  from  my  office  too  much  for  that  business.  The 
smallest  I  have  observed  are  about  one-fourth  of  an  inch  long,  and  are  found  Just  in- 
side the  bark  of  the  dead  wood ;  the  channels  made  by  them  are  filled  with  *'  powder- 
post,"  and  generally  leave  the  center  of  the  twig  unless  the  larva  is  nearly  grown, 
when  it  seems  to  strike  for  the  center,  and  makes  itself  a  home  there  preparatory  to 
cutting  off  the  limb,  which  you  will  see  it  does  at  each  end  of  its  ''cave.''  The  small 
larvsB  are  white,  with  a  large  head  tipped  with  black.  The  large  ones  are  of  a  honey- 
;pellow  color.  The  segments  of  the  body,  which  are  very  marked,  seem  to  serve  it 
well  for  legs  while  in  its  burrow,  but  it  is  quite  helpless  when  taken  out  and  placed 
on  the  hand  or  on  a  table.  It  will  move  quickly  along  its  channel  when  it  is  partly 
cut  open,  but  cannot  crawl  at  all  when  placed  on  a  level  surface.  When  yon  have 
reared  the  perfect  form  I  shall  be  glad  to  hear  from  you  in  regard  to  it. — [IL  C.  Read, 
Hudson,  Ohio,  September  29, 1882. 

[One  of  the  twigs  was  opened,  and  the  borer  proved  to  be  the  larva  of  a  Ceramby- 
cid,  Elaphidion  villo&um,'] 

THB  AID  OF  SPIDBRS  IN  THE  SPREAD  OF  SCALE  INSECTS. 

I  have  reached  the  conclusion  that  spiders  play  a  much  more  important  role  in  as- 
sisting the  spread  of  scale  insect  than  any  other  insects.    ^^^iJl^^^e&^I^^^^Li^f^ 
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observations  I  bave  noticed  tliat  leaves  whicb  spiders  bad  folded  or  webbed  together 
for  their  nests  or  lairs  almost  always  proved  infested  with  scale,  if  infested  trees 
were  found  in  the  neighborhood.  This  I  was  at  first  inclined  to  attribute  solely  to  the 
protection  fh>m  enemies  and  parasites  afforded  by  the  web  and  presence  of  the  spider. 
No  doubt,  wbere  the  source  of  infection  is  near  at  hand,  this  may  give  a  sufficient  ex- 
planation of  the  observed  facts.  Lately,  however,  I  have  been  examining  with  great 
care  a  lot  of  one  and  two  year  old  trees  which  I  set  out  myself  last  Marcb.  The 
stock  from  which  these  trees  were  taken  was  to  my  certain  knowledge  almost  abso- 
lutely free  from  scale  insect.  At  the  time  of  setting,  the  weather  was  exceesivelf  dry 
and  unfavorable;  in  consequence  of  wblch  the  trees,  600  in  number,  were  badly 
ehecked,  and  to  a  great  extent  lost  their  tops  and  nearly  all  their  leaves,  so  that  the 
present  growtb  is  all  new,  produced  during  the  past  summer.  Notwithstanding,  I 
find  to  my  surprise,  scale  insects  beginning  to  appear  on  a  large  proportion  of  the 
plants.  Upon  some  of  them  the  insects  bave  begun  to  spread  over  the  branches,  and 
the  exact  spot  wbere  the  trouble  began  is  no  longer  ascertainable.  In  a  strikingly 
large  number  of  instances  I  find  two  or  more  leaves  bound  together  with  silk  and 
occupied  by  a  spider,  and  the  inner  surfaces  of  these  leaves  completely  coated  witb 
acale  insect,  when  not  a  trace  of  the  insect  can  be  found  elsewbere  upon  the  tree. 
Furtbermore,  this  lot  of  troes  occupies  a  position  west  and  north  of  the  remainder  of 
the  grove,  in  the  path  of  the  prevailing  [S.  E.]  winds.  The  adjoining  rows  of  older 
trees,  on  the  southeast,  are  many  of  them  quite  badly  infested  with,  for  the  most 
part,  chaff-scale  (Par7a(oriaj»er^aif<ftl),  there  being  usually  a  relatively  small  number 
of  long-scale  (Myiilas]^  glaverU)  mixed  with  the  other  species.  As  is  often  the  ease, 
the  proiK>rtions  of  this  mixture  of  species  remains  quite  constant  throughout  the  in- 
fested part  of  tbe  grove.  Now,  I  find  in  the  newly-infested  young  grove  these  two 
scales  mixed  in  about  the  same  proper-ions,  so  ^hat  no  doubt  exists  in  my  mind  as  to 
the  source  of  their  infection.  As  to  the  manner  in  whicb  it  has  been  accomplished,  I 
submit  that  if,  as  many  persons  tbink,  the  young  lice  are  transported  bodily  by  the 
winds,  we  would  have  had  a  very  diffsrent  distribution  from  that  which  exists  upon  the 
older  trees.  The  larger  and  heavier  young  of  the  chaff-scale  would  have  been  car- 
ried to  a  less  distance  and  in  smaller  numbers  than  the  long-scale.  (There  have  been 
no  unusual  storms  or  very  high  winds  during  the  past  summer.)  Again,  in  a  chance 
distribution  by  the  wind  I  can  see  no  reason  for  any  evident  connection  with  spider 
web  shelters  such  as  I  have  mentioned.  Individual  scale  larvie  do  not,  as  fBT  as  I 
have  observed,  wander  flEu:  in  search  of  such  protection,  and  do  not  need  it  until  the 
oolony  becomes  sufficiently  numerous  to  attract  enemies  and  parasites.  The  part 
played  by  winds  is  evidently  a  secondary  one,  inasmuch  as  nearly  all  the  web-inhab- 
iting spiders  make  use  of  the  wind  to  carry  themselves  and  their  bridges  of  web  firom 
tree  to  tree,  and  the  spiders  transport  as  passengers  upon  their  bodies  the  migrating 
larvae  of  the  scale  insect.— [H.  G.  Hubbard,  Crescent  City,  Fla.,  September  22,  1862. 

THE  SEVENTEEN- YEAR  CICADA  IN  NEW  YORK. 

I  have  deferred  complying  with  your  request  to  furnish  you  with  data  in  regard  to 
the  extent  of  the  seventeen-year  locusts,  in  order  to  obtain  all  possible  information 
on  the  subject  in  this  section  of  the  country.  My  means  of  obtaing  data  in  this 
matter  are  quite  limited,  and,  therefore,  I  can  only  fbmish  you  with  the  following : 
There  are  two  districts  in  this  county  (Yates),  the  towns  of  Torrey  and  Middlesex 
where  these  locusts  were  prevalent  in  great  numbers  during  a  part  of  June  and  July. 
Their  extent  in  Torrey  covered  an  area  of  about  four  square  miles,  and  in  Middlesex, 
aomewhat  less.  These  towns  or  localities  are  situated  at  some  distance  from  each 
other,  one  bordering  on  Seneca  Lake  and  the  other  on  Canandaigua  Lake.  Middle-  * 
sex  is  situated  on  the  western  boundary  of  the  county,  and  Torrey  on  the  eastern 
boundary.  I  am  also  informed  that  these  insects  were  prevalent  in  portions  of  the 
counties  of  Ontario,  Livingston,  and  Wyoming,  of  western  New  York.  I  am  not  able 
to  learn  that  they  made  their  appearance  in  any  other  parts  of  the  State.    They  con- 
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tinned  about  four  weeks  in  the  perfect  state,  and  did  considerable  damage  to  orchards 
by  piercing  the  small  branches  of  the  trees  to  deposit  their  eggs,  and  thereby  destroy- 
ing them.  How  long  or  far  back  they  have  made  their  periodical  visits  of  seventeen 
years  I  am  unable  to  learn,  but  I  find  a  few  aged  citizens  who  have  witnessed  their 
advents  four  times  according  to  the  above-mentioned  periods.  I  send  yon  some  of  the 
wood  they  pierced  last  summer,  and  you  may  find  that  some  of  the  larv®  are  still  in 
the  wood.  The  pictorial  illustrations  of  this  insect  and  its  various  stages  of  being 
are  exactly  in  accordance  with  my  observations  of  it. — [Simon  Forshay,  Penn  Yan, 
N.  T.,  October  9,  1882. 

ENORMOUS  NUMBERS  OF  BEETLES  IN  STORED  GRAIN. 

One  of  the  first  business  men  of  Detroit,  whose  house  and  bam  are  all  in  one  struct- 
ure, is  flooded  with  Silvanus  turitiametiMis,  Now,  a  miller  comes  to  me  saying  that  a 
mill  which  he  has  just  bought  is  full  of  insects.  One  is  of  the  same  family  as  that 
mentioned  above.  The  other  something  else.  What  are  they,  please  ?  I  send  several 
specimens.  The  miller  has  taken  all  his  floors  up.  I  have  suggested  several  things, 
only  two  of  which  are  eflective,  bisulphide  of  carbon  and  kerosene.  I  think  the  former 
can  be  made  to  do  the  work.  We  are  going  to  give  it  a  thorough  test.  Of  course  we 
know  the  danger.  We  shall  run  no  risk.  Can  you  give  me  any  hints  f  Have  you 
known  anything  like  it  f  The  S,  sunnamemis  in  Detroit  were  in  pints ;  by  putting  in 
the  bam  a  piece  of  meat  any  time  of  day  one  could  gather  a  pint  in  short  order. 
They  were  almost  as  bad  in  the  house.  Please  advise  me. — [  A.  J.  Cook,  Lansing,  Mich . ^ 
November  1,  1882. 

Reply. — ^The  beetles  which  accompany  your  letter  of  the  1st  of  November,  1882,  are 
Palarus  depre»fms  Fabr.  and  LcemophUBus  aliertiana  Erichs.  They  are  both  cosmopolitan 
insects,  like  most  of  the  grain-feeders.  Yon  ask  for  suggestions  ;  I  can  recommend 
nothing  better  than  the  bisulphide  of  carbon,  if  artificial  heat  is  not  available.  In 
either  case  I  should  recommend  the  building  of  an  air-tight  bin  to  use  as  a  quarantine 
for  all  flours  in  the  rstabUshment. 

EAST  INDIAN  COTTON-WORM  REMEDY. 

♦  #  #  u  With  reference  to  the  remedy  for  cotton  insects,  I  would  state  that  the 
natives  in  upper  Burma,  where  cotton  is  largely  grown  for  China,  use  eonJ€6-v>ater  in  a 
fermented  state.  This  oopjce-water  is  obtained  by  boiling  rice,  and  is  daily  poured  in 
small  quantities  into  a  vessel  capable  of  holding  from  8  to  10  gallons.  Occasionally  a 
little  boiled  rice  is  thrown  into  the  vessel,  and  if  any  quantity  is  taken  out  for  use  it 
is  replaced  from  the  cook-house  the  following  day.  After  fermentation  has  set  in,  a 
little  salt  and  the  rind  of  a  squeezed  fresh  lemon  is  put  in.  The  natives  state  they 
have  found  this  preparation  efficacious  for  not  only  all  insects  on  the  cotton-plant,, 
but  for  other  purposes,  for  killing  those  which  attack  tobacco  and  cigars.''— [C.  Lucas,. 
Rangoon,  British  Burma,  £.  India,  November  2,  1882. 

A  WATER-PROOF  INSECTICIDE. 

Your  report  of  November  20  has  been  received,  for  which  please  accept  my  thanks. 
I  have  for  the  last  few  years  been  very  much  interested  in  entomology,  or  that  part  of 
it  which  pertains  to  insects  injurious  to  vegetation,  and  I  think  I  have  made  some 
experiments  which  may  prove  of  general  use,  the  results  of  which  I  have  already  sent 
to  our  State  Agricultural  Report.  I  find  in  the  use  of  an  insecticide  that  when  used 
in  solution  the  finer  the  spray  the  more  effective.  I  also  use  in  the  solution  a  small 
amount  of  gum  arable  or  glue ;  if  glue,  I  add  a  small  quantity  of  bichromate  of  potash ; 
this  makes  it  to  a  certain  extent  water-proof,  so  that  it  can  stand  two  or  three  showers 
of  rain.  I  think  this  water-proofing  the  solutions  will  prove [^tiiS!!^<^^^^fti'^^®* — 
[William  Plumer,  Lexington,  Mass.,  January  8,  1663. 
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THE  EFFECT  OP  FROST  UPON  SCALE-INSECTS. 

Your  favor  of  the  28th  of  December  to  hand  on  Saturday  last.     I  have  been  care- 
fnUy  examining  scale  insects  to  be  able  to  tell  yon  the  effects  of  the  frosts  on  them. 

We  had  firost  on  the  15th,  16th,  22d,  23d,  25th,  26th,  and  30th  of  November ;  on  the  Ist, 
2d,  3d,  and  4th  of  December ;  also  on  the  8th  a  frost  that  hurt  the  orange  trees  that  had 
tender  growth ;  again,'&ost  on  the  16th,  17th,  and  18th ;  on  the  17th  we  had  a  regular 
ireeze.  I  measured  ice  five-  sixteenths  inch  in  thickness  formed  during  the  night. 
This  freeze  hurt  many  trees  so  that  they  have  shed  their  leaves.  During  this  cold 
weather  I  have  kept  myself  informed  of  the  condition  of  the  insects.  After  each  of 
the  frosts  in  November  I  found  migratory  larvfe,  and  no  signs  of  damage  to  the  in- 
sects or  eggs.  From  my  note-book  I  read:  *' November  20.  Young  bfood  hatching 
out."  "November  25.  This  morning  young  larvro  under  scales  ;  when  disturbed  they 
run  about  quite  lively."  "November  30.  Migratory  larv®  under  scales  unhurt." 
**  December  4.  Five  days'  consecutive  frost;  no  damage  to  insects;  numerous  young 
just  settled ;  abundance  of  eggs  ready  to  hatch."  *'  December  8.  Young  larvte  alive 
under  scales, ready  to  run  when  disturbed."  "December  14.  Four  days'  consecutive 
warm  weather;  abundance  of  migratory  larvae. "  "  December  19.  Three  days  of  con- 
secutive frost;  morning  of  17th  (thermometer  -f  25*^  F.)  found  migratory  larvte  run- 
ning about ;  eggs  are  apparently  unhurt ;  some  moisture  near ;  some  scales  appear  to  be 
from  the  inclosed  larvae,  but  no  damage  to  them  is  now  visible."  "  December  27.  Sev- 
eral days  of  wet  weather  followed  by  the  frost,  so  that  the  trees  were  constantly  wot ; 
to-day,  although  cloudy, the  trees  are  dry;  some  larv»  are  dead,  but  a  large  majority 
are  unhurt ;  no  eggs  showing  signs  of  injury  found;  migratory  larvai  seen ;  the  young 
recently  settled  broods  did  not  appear  to  be  any  more  hurt  than  the  old  ones."  "  De- 
cember 30.  Wet  and  cold  for  several  days  past ;  at  noon  to-day  clearer  and  warm ;  no 
migratory  larvse  out;  many  eggs  ready  to  hatch;  some  males  seen  issuing."  "De- 
cember 31.  Clear  and  warm ;  found  recently-hatched  larvse  and  parasites ;  some  males 
winged  and  out  found  dead ;  in  some  scales  the  mother  is  found  dead,  her  eggs  unhurt ; 
old  females  are  dead,  while  young  larvae  settled  close  by  them  are  alive ;  all  the  eggs 
appear  to  be  on  the  point  of  hatching." 

These  observations  are  principally  made  on  trees  near  by  my  house,  which  are  in  no 
way  protected  from  the  weather;  some  neighbors'  trees  are  hurt  worse  and  some  less 
than  mine.  At  some  distant  places  I  hear  that  the  trees  are  much  worse  hurt,  by  the 
frosts  than  they  are  here.  If  I  have  the  opportunity  I  will  go  to  some  of  these  places 
and  examine  the  coccids.  From  the  notes  you  will  see  that  if  we  do  not  have  any 
more  severe  cold  than  we  have  had  the  insects  will  have  a  very  large  number  to 
start  the  year  with.  The  cold  appears  to  have  only  killed  the  most  exposed  coccids ; 
those  on  the  defoliated  twigs  suffered  much  more  than  those  on  twigs  full -leaved, 
bnt  in  no  case,  on  the  most  exposed  parts  of  defoliated  branches,  have  I  fouud  all 
killed.  I  have  been  careful  to  observe  this;  it  recalled  the  survival  of  some  on  the 
exiK>8ed  sides  of  trees  in  the  storm  in  September.  They  evidently  have  different  in- 
dividual powers  of  resistance  to  vicissitudes  of  the  weather. 

There  has  not  been  any  actual  stop  to  reproduction  during  the  fall  and  winter,  and 
the  cold  weather  has  only  postponed  hatching  and  maturity.  This  was  shown  by  the 
progress  made  in  spreading  from  twig  to  twig,  but  the  general  periodical  broods 
appear  to  have  been  broken  up  into  small  periods,  governed  by  the  character  of  the 
weather. 

There  has  not  been  the  usual  activity  on  the  part  of  parasites,  as  shown  by  perfo- 
rated scales. 

The  effect  of  the  frost  on  the  coccids  here  may  be  summe<l  up  as  follows :  Hatch- 
ing and  development  retarded,  a  small  portion  of  larvie  killed,  but  not  enough  to  be 
of  service  to  the  tree. — [Jos.  Voyle,  Gainesville,  Fla.,  January  1,  1SS3. 
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PREFACE. 


This  Bulletin  contains  some  recent  notes  on  the  Army  Worm,  espe- 
cially with  reference  to  its  food-plants  and  to  its  injuries  in  the  cranberry 
bogs  of  New  Jersey  during  the  summer  of  1882,  such  injury  by  this  in- 
sect not  having  been  previously  recorded.  There  are  some  additional 
experiments  with  pyrethrum,  with  a  view  of  ascertaining  its  effect  on 
different  insects,  and  some  notes  on  insects  injurious  to  forest  trees. 
All  these  notes  were  prepared  for  the  Annual  Keport,  but  were  neces- 
sarily excluded  for  want  of  space. 

A  report  by  Dr.  E.  H.  Anderson  of  observations  on  the  Cotton  Worm 
the  present  summer  in  Southern  Texas  will  prove  interesting,  as  show- 
ing what  is  being  done  in  that  section,  and  as  illustrative  of  the  per- 
sistence of  false  theories  long  after  they  have  been  exploded.  ,In  his 
correspondence  and  earlier  reports  Dr.  Anderson  has  always  held  to 
the  view  that  the  pupa  of  Aletia  hibernates,  and  he  has  given  in  this 
report  the  testimony  of  several  planters  to  that  effect.  We  publish  his 
report  as  it  was  written,  as  this  is  our  rule  in  such  cases,  but  we  wish 
the  reader  to  remember  that  the  hibernation  of  the  chrysalis  has  been 
definitely  disproven,  and  that  it  is  now  an  established  fact  that  hiber- 
nation takes  place  in  the  moth  state,  and  that  the  pupae  which  fail  to 
give  forth  the  moth  before  severe  frost  invariably  perish. 

The  machine  described  and  illustrated  in  our  last  Annual  Beport  for 
spraying  cotton  from  below  had  been  perfected  to  a  large  extent  with- 
out accurate  field  test  of  its  practical  working.  We  very  much  desired, 
therefore,  to  learn  whether  any  improvements  could  be  made  in  its 
several  parts  or  what  faults  it  possessed  as  a  working  machine,  and  as 
soon  as  news  came  that  the  worms  had  begun  to  work  around  Selma, 
Ala*.  Dr.  Barnard  was  sent  down  with  the  instructions  which  accom- 
pany his  report.  The  advantages  of  the  machine,  and  they  are  many, 
have  already  been  set  forth  in  the  Annual  Report  for  1881-'82 ;  but  the 
report  of  Dr.  Barnard  would  seem  to  show  that  considerable  modifica- 
tion in  the  details,  especially  of  attachment,  is  necessary.  Future  ex- 
perience may  lead  to  the  abandonment  of  the  attempt  to  spray  cotton 
from  the  ground  up,  on  account  of  the  irregularity  of  the  rows  in  the 
average  cotton-field,  and  the  adoption  of  lateral  or  oblique  spraying 
from  nozzles  that  do  not  drag  entirely  on  the  ground,  but  hang  some 
inches  above  it.  The  objection  which  the  average  cotton-field  offers 
will  not  hold  so  strongly  in  case  of  a  crop  of  potatoes,  where  the  plants 
are  much  lower  and  in  much  more  uniformly-spaced  rows.  The  results 
of  Dr.  Barnard's  further  experiments  show  that  the  objections  to  the 
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Stiff  connection,  for  the  reasons  set  forth,  may  be  overcome  when  in  the 
cotton-field. 

The  late  Dr.  James  S.  Bailey,*  of  Albany,  N.  Y.,  was  commissioned 
some  time  ago  to  prepare  a  fall  account  for  publication  by  the  Depart- 
ment of  the  wood-boring  lepidopterous  larvae  of  the  family  Cossidae,  as  he 
had  given  much  attention  to  this  group  and  was  familiar  with  all  of  the 
Forth  American  species.  It  was  his  intention  to  have  prepared  such 
an  article,  giving  particular  attention  to  life-habits.  Unfortunately  his 
health  from  the  period  of  his  instructions  to  his  recent  death  was  such 
that  he  was  unable  to  fully  carry  out  the  plan,  and  we  furnish  the  re- 
port incomplete  and  falling  short  of  what  it  would  have  been  had  he 
lived.  We  publish  it  as  it  was  written,  and  do  not  desire  to  be  held  re- 
sponsible for  his  views.  The  principal  species  discussed,  Cossus  center- 
ensis,  was  first  described  by  Mr.  J.  A.  Lintner  in  the  Canadian  Ento- 
mologist for  July,  1877,  where  many  of  the  facts  were  given  that  were 
detailed  by  Dr.  Bailey  in  a  later  article  in  the  same  periodical  for  Jan- 
uary, 1879,  and  in  the  report  here  published. 

This  Bulletin  concludes  with  a  report  by  Dr.  William  McMurtrie,  pro- 
fessor of  chemistry  in  the  Illinois  State  Industrial  University,  upon 
certain  measurements  and  tests  made  by  him  at  our  request  to  deter- 
mine the  relative  fineness  and  strength  of  the  fibre  of  samples  of  raw 
silk  raised  at  the  Department.  A  noticeable  result  of  these  experi- 
ments, as  may  be  seen  by  reference  to  the  accompanjring  tables,  is 
that  the  fibre  from  worms  fed  exclusively  upon  Osage  orange  is  shown 
to  be  somewhat  finer,  and,  on  the  average,  equal  in  strength  to  that 
obtained  from  the  mulberry-fed  individuals.  We  also  give  a  plate  from 
photographs  taken  by  Dr.  McMurtrie,  illustrating  the  dual  nature  of 
the  fibre. 

C.  V.  R. 

*  Dr.  Bailey  died  July  1,  1883. 
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0BSEB7ATI0KS  AND  EXPEBIMENTS 

IN 

IN  THE  PRACTICAL  WORK  OF  THE  DIVISION, 


FURTHER  VOTES  ON  THE  ARMT  WORM. 

In  the  last  annual  report  of  the  Department  we  published  the  most 
important  portion  of  the  chapter  on  the  Army  Worm  in  advance  from 
the  Third  Report  of  the  United  States  Entomological  Commission.  In 
this  article  we  give  some  additional  notes,  together  with  an  account  of 
the  rather  abnormal  occurrence  of  the  worms  in  the  summer  of  1882  in 
certain  cranberry  bogs  in  I^ew  Jersey. 

THE  AEMY  WORM  IN  1883. 

In  spite  of  the  fact  that  the  spring  of  1883  was  favorable  for  the 
development  of  the  Army  Worm,  its  scarcity  almost  all  over  the  coun- 
try has  been  remarkable.  In  few  years  within  our  recollection  have 
there  been  so  few  complaints  of  damage  by  the  worm.  In  fact,  no  well 
authenticated  case  of  injury  has  come  to  our  notice,*  though  in  the  lat- 
ter part  of  June  it  was  rumored  to  be  present  in  force  in  Eastern 
Pennsylvania.  In  the  vicinity  of  Washington,  in  localities  where  last 
year  the  moths  were'extremely  numerous,  but  few  individuals  have  been 
found. 

EXPERIMENTS  UPON  FOOD-PLANTS. 

The  normal  food-plants  of  the  Army  Worm  are  found  among  the 
grasses  and  grains,  not  a  single  species  of  either,  so  far  as  known,  com- 
ing amiss.  Wheat  and  oats  seem  to  be  their  favorite  among  the  small 
grains,  though  rye  and  barley  are  also  taken  with  less  relish.  German 
millet,  com,  and  sorghum  are  eaten  by  the  worms,  particularly  when 
young  and  tender.  They  were  found  in  1881  feeding  to  a  greater  or  less 
extent  on  flax  in  Illinois,  although  this  is  mentioned  by  Fitch  as  one  of 
the  crops  which  the  worms  will  not  touch.  They  have  also  been  re- 
ported to  eat  onions,  peas,  beans,  and  other  vegetables,  though  prob- 
ably only  when  pressed  with  hunger.  As  stated  in  our  Eighth  Missouri 
Eeport,  upon  the  reliable  authority  of  Mr.  B.  F.  Mills,  of  Makanda,  111., 
they  have  also  been  known  to  eat  the  leaves  of  fruit  trees.  Ordinarily 
clover  is  disregarded  by  the  worms,  though  they  occasionally  nibble  at 
it.'  A  timothy  field  is  often  eaten  to  the  ground,  leaving  the  clover 
scattered  through  it  standing.    In  this  connection  it  may  be  well  to 

•Since  this  was  written  it  has  beeu  reported  as  injurious  at  East  Windsor,  Conn., 

dnrinir  June. 

(9) 
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State  that  on  the  Department  grounds  at  Washington  the  newly-hatched 
worms  have  been  found  in  a  folded  clover  leaf,  feeding  thus  protected^ 
and  under  such  circumstances  as  rendered  it  probable  that  they  had 
been  hatched  there. 

Mr.  Loekwood  stated  in  his  report  (see  last  Annual  Eeport  of  this 
Department)  that  even  the  common  rag- weed  (Ambrosia  artemisicefolia) 
w^s  eaten  clean  by  the  worms,  and  also  that  the  worms  in  passing 
through  a  strawberry  patch  devoured  both  the  leaves  of  the  plant  and 
the  unripe  fruit. 

In  order  to  establish  upon  proper  authority  the  facts  concerning  what 
the  Army  Worm  will  and  will  not  eat  when  pushed  by  hunger,  we  con- 
ducted during  the  summer  of  1881-'82  a  series  of  experiments  upon  dif- 
ferent plants,  placing  each  plant  in  a  separate  breeding-cage  with  a  few 
healthy  half-grown  larvae.  The  results  show  an  unexpected  power  of 
accommodation  to  plants  in  many  families,  and  no  resultant  variation 
in  the  imagines  worth  mentioning. 

The  results  are  summarized  below  : 
Pap  AVER  ACE  JE. — Papaver  aomniferum.    (Garden  poppy.) 

Of  four  larvae  all  attained  full  growth  and  entered  the  ground.  Three 
moths  issued. 

Cbtjoifeb^. — Brassica  oleracea.    (Cabbage.) 

The  four  larvae  in  this  case  moved  restlessly  about  for  the  first  day 
without  feeding.  The  second  day  they  began  to  feed,  and  by  the  fif- 
teenth all  had  changed  to  pupa.  In  this  state  two  died,  but  the  other 
two  issued  as  moths. 

Cbtjoiferje. — Raphamis  sativus.    (Baddish.) 

Of  four  larvae  two  lived  to  issue  as  moths;  one  died  in  the  pupa, and 
one  in  the  larva  state. 

Malvage^. — Ooasypium  herbaceum.    (Cotton.) 

All  died  after  feeding  slightly. 
ViTACE^. — Yitis  labrusca.    (Grape.) 

All  died  without  feeding. 
LEauMiNOS^  — Pistint^ sativum.    (Garden  pea.) 

Of  five  larvae,  all  fed  abundantly ;  transformed  and  issued  as  moths* 
Leguminosje. — Phaseolus  vulgaris,    (Garden  bean.) 

All  died  without  touching  the  leaves. 
BOSAGE^. — Fragaria  virginiensis,    (Strawberry.) 

The  four  larvae  experimented  on  all  fed  for  from  seven  to  ten  daya 
and  then  died  without  transforming. 

EosAGE^. — Rubus  strigosus.    (Easpberry.) 

Of  eight  larvae,  all  fed  well  and  all  transformed  to  pupae ;  only  four, 
however,  issuing  as  moths. 
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UmbellifeRjE. — Daucus  carota.    (Carrot.)        % 

The  four  larvae  begun  feeding  on  the  second  day ;  all  transformed ; 
two  died  in  the  pupa  state  and  the  other  two  issued  as  moths. 
XJmbelliferje. — Pastinaca  sativa.    (Parsnip.) 

Of  four  larvne,  one  died  before  transforming,  one  in  the  pupa  state, 
and  the  other  two  issued  as  moths. 
Composite.— iactMca  Bativa.    (Garden  lettuce.) 

Of  four  larvae,  one  was  destroyed  by  the  others  before  they  commenced 
to  eat ;  the  others  all  fed  to  full  growth,  transformed,  and  issued  as 
moths. 
Chenopodiace-^. — Beta  vulgaris.    (Garden  beet) 

Of  four  larvae,  after  feeding  slightly,  three  died  after  six  days ;  the 
remaining  one  fed  more  extensively,  transformed  to  pupa,  and  issued 
as  an  apparently  healthy  moth. 
LiLLAOE^. — AllUim  sativum.    (Onion.) 

All  fed  5  two  died  as  larvae,  and  the  other  twp  completed  the  round 
and  issued  as  moths. 
CONiFEB-«:. — Ahies  canadensis.    (Hemlock.) 

All  died  without  feeding. 

THE  ARMY  WORM  IN  THE  CRANBERRY  BOOS  OF  NEW  JERSEY. 

In  June,  1882,  there  appeared  on  the  Rock  wood  cranberry  farm,  near 
Hammonton,  N.  J.,  an  insect  enemy  which,  according  to  the  reports 
received  from  Mr.  Rockwood,  first  destroyed  the  rushes  and  afterwards 
the  young  cranberry  vines,  thus  doing  considerable  injury.  Specimens 
sent  by  Mr.  Rockwood  proved  to  be  the  larvae  of  a  species  of  saw-fly, 
which,  however,  in  captivity  refused  to  feed  on  the  cranberry  vines. 

The  following  correspondence  on  this  subject  explains  itself: 

HA3IMOXTON,  Atlantic  County,  New  Jersey, 

July  4, 1882. 
To  the  EntomoJogistf  Agricultural  Department : 

Sir  :  I  send  by  this  mail  a  box  of  worms  which  have  done  me  great  damage  on  a 
cranberry  bog.  Some  say  that  they  are  thie  Army  Worm,  but  they  did  not  come  as 
an  army.  They  are  on  several  cranberry  bogs  aronnd,  but  no  one  has  seen  them  trav- 
eling. They  are  first  found  on  the  hog^  and  are  found  of  all  sizes,  from  ^  inch  Jong  to 
\\  inches,  and  appear  to  have  been  hatched  where  they  are  found.  The  young  have 
only  been  seen  on  rushes  in  the  ditches  where  water  stands  or  was.  The  old  spread 
over  th^l>og,  eating  first  in  preference  grass,  and  then  attacking  the  vines.  They  eat 
the  new,  tender  growth.  The  young  are  transparent  and  greenish,  the  full-gi-own 
blackish.  The  large  are  active,  moving  rapidly.  When  touched  they  drop  off  the 
vines  and  curl  up.  They  work  toward  evening  and  apparently  in  the  night.  They 
were  first  seen  about  June  20.  We  have  killed  some  with  Paris  green,  but  they  seem 
to  be  disappearing,  even  where  no  Paris  green  has  been  used.  We  find  dead  bodies 
where  we  have  not  used  the  poison ;  but  we  still  find  the  young  and  some  old,  although 
not  as  many  as  a  few  days  ago.  Please  tell  me  what  you  know  about  them. 
Respectfully, 

CHAS.  G.  ROCKWOOD. 

p,  s,— We  have  been  unable  to  find  a  grown  one  at  the  time  of  day  we  got  those  I 
send  with  this.    They  seem  to  touch  nothing  but  grass  and  cranberry  vines. 
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^  Department  of  Agriculture, 

Entomological  Division. 

July  6As&2. 
Jlr.  Chas.  G.  Rockwood,  Newarky  N.  J.  : 

Dear  Sir  :  Your  favor  of  the  4th  instant,  with  accompanying  box,  duly  to  hand. 
The  worms  you  send,  and  which  are  so  destructive  to  your  cranberries,  are  the  larvie 
of  a  saw-fly  (family  Tenthredinidce ;  order  Hymenoptera)  belonging  apparently  to  the 
genus  Dolerus.  I  have  found  the  same  larva  feeding  on  Juncus  at  Saint  Louis,  but 
it  has  not  before  been  reported  to  attack  cranberry  plants.  The  subject  is  therefore 
of  great  interest  to  me,  and  you  would  greatly  oblige  me  by  sending  on  as  many  of 
the  worms  as  you  are  able  to  find,  packed  according  to  the  above-printed  directions. 
I  would  also  be  thankful  for  any  further  observations  you  could  furnish  on  the  habits 
-and  development  of  this  pest. 
Yours,  truly, 

C.  V.  RILEY, 

Entomologist. 

Newark,  N.  J.,  July  7,  1882. 
C  V.  Riley,  Esq.,  Entomologist^  etc. : 

Dear  Sir  :  Your  favor  of  the  6th  received.  I  have  written  to  my  farmer  to  send 
•you  more  specimens.  We  thought  when  I  was  there  that  the  worms  had  nearly  done 
their  work ;  and  at  noon,  when  we  tried  to  find  them  to  send  you,  we  could  only  find 
the  old  ones.  I  had  earlier  in  the  day  found  one  old  one,  before  I  thought  of  consult- 
ing you.  They  had  been  on  the  land  about  two  weeks,  and  at  one  time  parts  of  the 
bog  were  black  with  them.  Worms  supposed  to  be  the  same  had  been  on  a  neighbor- 
ing bog  two  or  three  years  ago,  and  disappeared  about  July  1.  They  have  not  l>een 
«een  there  either  year  since,  although  the  owner  thought  he  found  their  eggs.  The 
same  worms  (so  supposed)  have  been  this  year  on  farms  5  or  6  miles  from  us.  They 
Are  also  on  the  cranberry  bogs  near  by  us.  We  are  in  the  pine  barrens.  The  cranberries 
are  surrounded  with  dikes  or  dams,  so  as  to  be  completely  covered  with  water  in  the 
winter,  from,  say,  December  1  to  May  10,  more  or  less,  according  to  seasons  and  accord- 
ing to  the  facilities  of  each  location,  each  not  having  equal  supply  of  water.  We  did 
.not  get  ours  fairly  flowed  last  year  till  near  the  end  of  December.  I  think  the  water 
was  off  by  May  10  or  12,  having  been  let  down  gradually  to  addle  the  eggs  of  insects. 
We  found  on  July  4,  in  searching  for  full-grown  insects,  dead  bodies  all  in  shape,  but 
which  when  handled  fell  to  pieces.  I  have  told  my  farmer  if  he  found  others  to  send 
them  to  you. 

The  cranberry  is  an  evergreen.  The  worms  preferred  grass  and  ate  the  grass  grow- 
ing among  the  vines  first,  and  then  took  only  the  new  this  year's  tender  growth  of  the 
vines  and  the  buds  for  this  year's  fruit,  leaving  the  vines  just  as  they  were  before  the 
season's  growth  began.    The  old  growth  was  not  touched. 

On  the  reeds  where  we  found  the  young  worms  we  found  no  evidence  of  the  young 
worms  eating  the  reeds.  In  one  instance,  near  the  worm,  I  noticed  a  little  place 
three-eighths  inch  long  where  the  reed  had  been  gnawed,  and  it  may  have  been  done 
by  the  worm. 

Respectfully, 

CHAS.  G.  ROCKWOOD. 

P.  8.— As  to  the  damage,  about  three-fourths  of  the  buds  for  this  year  on  my  land 
tiave  been  eaten,  and  three-fourths  of  the  new  growth  for  next  year's  bearing.  My 
45rop  will  therefore  be  cut  down  three-fourths  of  the  expected  yield  of  2,000  bushels. 

The  new  j^rowth  has  time  yet  to  grow  again  and  form  buds  for  next  year.  That 
you  may  judge  of  the  importance  of  this  matter,  I  will  say  that  the  loss  may  be  esti- 
mated in  money  at,  say,  $2,000. 

Digitized  by  VjUUVJ  It: 
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Department  of  Agriculture, 
Entomological  Division, 

July  7,  1882. 
Mr.  Chas.  G.  Rock  wood,  Ne%cai%X,J.: 

Dear  Sir  :  In  regard  to  the  saw-fly  yon  sent  me  as  injurious  to  cranberries,  I  will 
say  that  in  my  breeding  jars  they  refuse  to  eat  the  cranberry  plants.  It  now  occurs* 
to  me  that  you  may  have  possibly  overlooked  the  real  authors  of  the  mischief,  and 
that  the  saw-fly  larvse  have  merely  fallen  upon  the  cranberry  plants  from  some  other 
plant.  I  beg  you  now  to  ascertain  whether  the  larvae  really /eed  on  the  cranberries. 
By  doing  so  you  will  greatly  oblige. 
Yours,  truly, 

C.  V.  RILEY, 

BhlomologisL. 

Newark,  N.  3.^  July  10. 
C.  V.  Riley,  Esq.,  Entomologist : 

Dear  Sir  :  Your  favor  of  the  7th  instant  has  been  received.  There  is  no  doubt  that 
the  worm  of  which  I  sent  you  the  young  did  the  mischief  by  eating  the  vines,  I  sup- 
pose that  my  farmer  happened  to  put  in  the  box  only  old  cranberry  vines.  They  do- 
not  touch  the  old  vines,  but  eat  the  young  shoots  off  this  year's  tender  growth,  and 
only  after  exhausting  the  supply  of  grass  which  grows  among  the  vines.  But  eating 
the  new  growth  takes  the  fruit  buds  and  destroys  this  year's  crop,  and  takes  also  the 
growth  which  is  to  bear  next  year.  The  worms  undoubtedly  feed  upon  the  vines.  They^ 
leave  upon  the  ground  many  leaves,  but  must  consume  largely. 

When  I  was  there,  in  spots  not  reached  by  the  worms  the  new  growth  arose  solid 
above  the  old  vines,  say,  4  inches,  so  that  nothing  else  could  be  seen.  On  the  other 
side  of  the  ditch  would  be  a  patch  eaten  clean  down  to  the  old  vines,  leaving  them  afr 
they  were  when  the  water  was  taken  off  and  before  new  growth  has  started,  and  thfr 
whole  patch  4  or  5  inches  lower  in  solid  growth  than  the  untouched  patch  adjoining,, 
and  of  different  color. 
Respectfully, 

CHAS.  G.  ROCKWOOD. 

We  visited  Mr.  Eockwood,  at  Newark,  N.  J.,  shortly  after  the  receipt 
of  his  last  letter,  and  concluded  from  further  information  obtained  that 
the  saw-fly  larvae  were  certainly  not  the  authors  of  the  mischief,  but 
that  the  Army  Worm  in  all  probability  did  the  damage.  Tet,  as  doubt 
remained,  we  were  anxious  to  settle  the  question,  and  sent  Mr.  E.  A. 
Schwarz  to  make  examination  on  the  spot.  The  following  is  the  report 
of  his  observations : 

SfR :  In  accordance  with  your  directions  I  have  made  a  study  of  the  injury  done  to 
Mr.  Rockwood's  cranberries  as  far  as  it  was  possible  at  the  time,  the  insect  that  did 
the  damage  having  disappeared  more  than  six  weeks  previous  to  my  visit  at  Ham- 
monton. 

The  Rockwood  cranberry  farm  is  divided  into  squares,  each  of  about  50  acres,  sur- 
rounded by  high  dikes,  and  intersected  by  numerous  irrigation  ditches.  Two  or  threfr 
other  squares  are  just  being  constructed,  but  are  not  yet  inclosed  with  dikes.  The 
cranberries  being  fully  formed  at  the  time  of  my  visit,  August  1,  there  was  no  diffi- 
culty in  taking  in  at  a  glance  from  the  high  dikes  the  extent  of  the  damage  done  by 
the  insect.  It  was  apparent  that  the  damage  was  confined  to  a  number  of  the  smaller^ 
squares  formed  by  the  irrigation  ditches.  On  some  of  these  hardly  any  berries  were- 
to  l>e  seeuj  while  other  squares  adjoining  the  damaged  ones,  and  only  separated  fsora 
these  by  the  narrow  ditch,  were  not  inj  ured  at  all.  On  the  newly-  constructed  squares,, 
where  there  is  an  abundance  of  grawj,  the  newly-planted  vines  had  severely  suffered. 
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• 
There  is  but  little  grass  on  the  cranberry  bogs  under  cultivation,  and  it  was  found 
that  those  squares  had  suffered  most  on  which  there  was  most  grass,  while  on  those 
squares  where  the  cranberry  vines  had  nearly  exterminated  the  grasses  very  little  or 
no  damage  at  all  had  been  done. 

No  living  specimens  of  the  insect  that  really  did  the  damage  could  be  found,  as  was 
to  be  expected  after  the  lapse  of  more  than  six  weeks,  the  worms  ha^nng  been  seen 
on  the  bog  about  June  20 ;  but  the  following  traces  thereof  were  discovered :  1,  The 
ground  on  the  damaged  squares  was  literally  strewn  with  excrement,  which,  though 
much  decomposed  at  this  time,  was  unmistakably  that  of  a  Lepidopterous  larva;  2. 
Numerous  heads  of  a  Noctuid  larva  were  found  on  the  ground,  most  of  them  in  a  badly 
decomposed  state,  and  but  a  few  among  them  in  fair  condition.  These  heads  were 
so  abundant  that  there  could  not  be  the  least  doubt  that  they  belonged  to  the  de- 
structive larva.  The  Sarracenias  growing  in  some  places  in  the  bog  each  contained 
numerous  specimens  of  the  decomposed  larvae,  but  in  the  course  of  the  examiuatioQ 
a  few  fairly  well  preserved  specimens  were  found ;  3.  Of  pupae,  or  gather  empty  shells, 
very  few  could  be  found,  and  it  appears  that  the  wet  ground  had  prevented  the  worms 
from  entering  the  same,  and  that  they  mostly  perished  above  ground  without  trans- 
forming ;  4.  A  number  of  empty  Microgaster  cocoons,  indistinguishable  from  those  of 
M.  congregatus. 

I  will  also  remark  in  this  connection  that  I  found  two  specimens,  the  only  ones  I 
saw,  of  the  saw-fly  sent  by  Mr.  Van  Hise  as  the  originator  of  the  damage.  It  was 
feeding  on  a  species  of  Scirpus  (t)  which  grows  in  the  irrigation  ditches. 

The  cultivated  bog  is  flooded  with  water  during  winter  and  spring  to  a  depth  of 
several  feet,  so  that  no  Lepidopterous  larvae  can  hibernate  in  it.  The  uncultivated 
part  is  also  under  water  most  of  the  time  mentioned,  but  not  so  thoroughly  as  the 
cultivated  portion.  Outside  of  the  cranberry  lands  there  is  but  little  graminaceous 
vegetation  in  the  pine  barrens.  On  the  10th  of  May  the  water  is  drawn  off  from  the 
bog,  an  operation  which  is  accomplished  in  little  more  thap  24  hours.  After  this 
the  cranberry  vines  and  other  vegetation  start  vigorously,  the  grasses,  one  or  two 
species  of  which  grow  in  thick  bunches,  being  there  much  fresher  than  anywhere  else 
in  the  neighborhood. 

From  Mr.  Rockwood's  and  Mr,  Van  Hise^s  observations  there  can  be  no  doubt  that 
the  larvae  first  devoured  every  blade  of  grass  on  the  squares  where  the  eggs  were  de- 
posited and  that  they  afterwards,  from  mere  want  of  other  food,  began  to  attack  the 
cranberry  vines.  They  destroyed  only  the  young  vines  (i.  e.,  those  which  should  have 
been  bearing  this  and  the  next  seasons),  eating  the  young,  fresh  leaves  before  these 
had  fairly  opened.  At  the  time  of  my  visit  these  young  twigs  had  the  appearance  of 
being  cut  with  a  knife.  Mr.  Van  Hise  further  states  that  he  saw  the  worms  appear 
in  great  numbers  at  the  edge  of  the  irrigating  ditches,  a  great  many  of  them  being  in 
the  wate^  and  on  the  rushes  growing  in  the  ditches.  This  observation  is  no  doubt 
correct,  as  the  worms,  after  passing  through  one  of  the  squares,  finally  congregated 
at  the  edge  of  the  irrigating  ditch  and  tried  to  get  across,  and  in  doing  so  got  at  the 
rushes,  which  at  the  time  of  my  visit  still  bore  evidence  of  their  attack.  In  general 
the  irrigation  ditches  were  evidently  an  effectual  barrier  against  the  progress  of  the 
worms,  and  whether  they  succeeded,  in  one  or  two  instances,  in  crossing  the  ditches, 
or  whether  the  damage  on  the  atljoining  squares  was  caused  by  ^orms  that  hatched  on 
the  same,  could  not  be  ascertained.  At  any  rate  their  feeding  on  the  rushes  in  the 
water  was  the  reason  of  the  confusion  in  regard  to  the  saw-fly  larva*.  Mr.  Van  Hise, 
being  instructed  to  collect  specimens  of  the  cranberry  enemy  at  a  time  when  the  real 
depredators  had  disappeared,  naturally  did  not  find  any  other  worms  on  the  rushes 
than  the  saw-fly  larvae,  which  seem  to  have  been  very  numerous  in  the  beginning  of 
July. 

In  regard  to  other  injurious  insects  observed  by  me  on  the  cranberry  bogs,  I  would 
mention  that  at  the  time  of  my  visit  serious  damage  was  done  by  variou3  species  of 
locusts  (Acridid(p),  by  eatiug  large  holes  in  the  berries.     Mr.  Vaiieftts^-ft^^^yjbtthe 
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following  remedy  against  this  pest :  In  company  with  another  person  he  drags  a  long 
rope  across  the  bog,  thus  driving  away  many  of  the  locusts,  or  at  least  disturbing 
them.  He  says  that  if  this  operation  were  repeated  about  twice  each  day  the  damage 
would  be  considerably  reduced,  as  the  disturbed  locusts  do  not  settle  down  again  to 
their  destructive  work  until  after  the  lapse  of  several  hours. 

No  "berry  moth"  could  be  observed  on  Mr.  Rockwood's  cranberry  farm,  but  con- 
^derable  damage  had  been  done  earlier  in  the  season  by  another  Tortricid  larva, 
which  webs  together  the  terminal  leaves  of  the  young  vines.  At  the  time  of  my  visit 
not  a  single  living  specimen  could  be  found,  but  I  believe  that  an  additional  flooding 
of  the  bog»  would  prove  a  good  remedy  for  this  pest. 
Respectfully,  • 

E.  A.  SCHWARZ, 

Assistant 
Prof.  C.  V.  Riley, 

U.  S»  Entomologist. 

A  carefiil  examination  of  the  more  or  less  irrecognizable  specimens 
found  by  Mr.  Schwarz  left  little  doubt  in  our  minds  that  the  species 
was  the  genuine  Army  Worm,  a  few  of  the  heads  making  this  decision 
possible. 

It  is  evident  from  the  facts  observed  by  Mr.  Schwarz  that  the  moth 
had  flown  from  some  distance,  for  the  records  for  that  year,  as  indicated 
in*  our  last  report,  show  that  the  insect  was  quite  prevalent  throughout 
that  portion  of  the  United  States  at  the  time. 

KemedIes. — It  follows  from  the  facts  obtained  that  one  of  the  best 
ways  of  preventing  injury  to  cranberries  in  the  future  is  to  keep  the  bog 
as  free  as  possible  trom  foreign  plants,  and  that  the  injury  may  be  limited 
by  increasing  the  number  of  irrigating  ditches  and  by  keeping  these  free 
from  weeds  and  other  obstructions. 

Another  method  to  prevent  the  recurrence  of  such  invasion  of  the 
Army  Worm  suggest  itself:  The  water  is  drawn  off*  from  the  bog 
on  May  10,  and  the  plants  not  flooded  again  for  Ihe  rest  of  the  season. 
The  irrigating  ditches  are  then  only  kept  filled  with  water  in  given  quan- 
tities, according  to  the  character  of  the  season.  Now,  the  water  can  be 
drawn  ofl^"  earlier  than  has  hitherto  been  done,  without  injury  to  the 
plants,  and,  what  is  more  important  in  this  connection,  the  water  can 
be  let  on  again  without  injury  to  the  plants  at  any  time  before  bloom- 
ing, i.  e.j  about  the  last  week  of  June.  If  the  eggs  are  laid  by  the  moths, 
as  was  evidently  the  case  in  1882,  during  the  mouth  of  May,  it  is  ap- 
parent that  a  flooding  of  the  bog  some  time  during  the  month  of  June 
(the  water  to  be  kept  on  the  bog,  say,  for  about  two  days)  would  drown 
out  the  worms  b^ore  they  have  begun  to  do  the  damage. 

Wherever  an  abundant  water  supply  is  at  command  in  spring  and 
early  summer,  and  under  control,  as  is  the  case  on  the  cranberry  farms 
near  Hammonton,  a  repetition  of  the  damage  done  by  the  Army  Worm 
could  thus  easily  be  avoided.  Should  the  worm  appear  during  or  after 
the  blooming  season  little  or  nothing  could  be  done  against  it ;  but  it  is 
probable  that  at  this  time  the  damage  done  by  the  worms  would  be  much 
less  serious  than  earlier  in  the  season,  as  the  leave%i9iie|li^p^k^^l4lN?L^ii6a 
will  then  be  too  hard  to  be  verv  attractive. 
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EXPEBIHEITTS  WITH  PTEETHRUM. 

We  treated  so  ftiUy  of  this  insecticide  in  our  annual  report  for  1881-2 
that  the.  value  of  the  powder  and  the  modes  of  using  it  are  now  pretty 
well  understood.  The  following  account  of  experiments  made  by  Mr* 
Howard  will,  however,  prove  interesting,  as  we  had  them  instituted  in 
order  to  show  how  the  different  larvae  experimented  with  were  severally 
affected  by  it. 

1.   SPECIAL  EXPERIMEJir  WITH   CUTLEES'  POWDEE  NO.   1. 

September  20,  11.45  a.  m. — Three  healthy,  half-grown  larvae  of  the 
Fall  Web-worm  {Hyphantria  textor)  placed  in  small  glass  tumbler,  and 
a  very  small  quantity  of  Cutlers'  No.  1  puffed  on  the  anterior  abdomi* 
•nal  segments  of  each ;  tumbler  covered  with  glass  slip. 

In  four  minutes  one  seemed  affected ;  moved  the  head  quickly  from 
one  side  to  the  other,  arched  the  back,  and  made  rapid  jumping  move- 
ments as  if  trying  to  get  rid  of  the  powder.  In  6  minutes  all  were  sim- 
ilarly affected.  At  7  minutes  the  one  first  mentioned  was  struggling 
violently  and  incessantly,  jumping  and  writhing  the  whole  body,  now  on 
its  back  and  again  on  its  side ;  no  intervals  of  rest  except  momentary 
in  this  extremely  rapid  motion. 

In  ten  minutes  became  quieter,  but  was  still  bending  the  body  in  all 
directions ;  incessantly  writhing  like  a  mammal  poisoned  with  strych- 
nine. 

12.2. — ^Motions  have  become  more  spasmodic  and  jerky,  and  have  lost 
to  certain  degree  the  smoothly  writhing  character. 

12.10. — Motions  much  slower  and  consist  of  a  slow  writhing  of  the 
whole  body. 

12.18. — Motion  still  slower  5  the  true  legs  trembling  violently  at  in- 
tervals. 

12.28. — The  motion  of  the  body  has  become  very  slow,  but  the  legs 
are  constantly  twitching.  The  rectum  is  somewhat  everted  and  the  ab- 
dominal segments  have  become  somewhat  contracted. 

12.50. — The  body  is  still  more  contracted,  though  still  moving  slightly, 
the  legs  still  trembling  somewhat. 

1.40. — ^The  abdomen  is  still  more  contracted,  but  a  slight  motion  is 
left,  which  shows  that  the  final  paralysis  is  that  of  exhaustion  rather 
than  of  tetanus. 

2.00. — Apparently  almost  dead ;  only  a  slight  occasional  motion  of 
prolegs  and  mouth  parts,  with  an  occasional  twitch  of  one  of  the  true 
legs. 

3.20. — A  very  slight  motion  still  perceptible;  the  bodies  have 
shrunken  to  very  small  proportions. 

September  21, 9  a.  m. — Still  a  slight  motion  of  legs  and  mouth  parts, 
and  one  moves  also  one  of  its  prolegs. 

1.15  p.  m. — No  change.  Digitized  by  Google 
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3.00. — Still  no  change. 

September  22,  9.30  a.  m. — No  motion  left  except  a  very  slight  occa- 
sional twitching  of  the  anterior  prolegs. 

2.   PARALLEL  EXPERIMENT   IN   OPEN  AIR. 

September  20,  11.45  a.  m. — A  larva  similar  in  all  respects  to  the  pre- 
ceding was  dusted  m  the  same  manner  with  the  same  powder,  in  the 
same  qnantity,  at  the  same  time. 

In  10  minntes  it  began  to  show  signs  of  uneasiness.  In  13  minutes 
began  to  struggle.  The  spasms  increased  in  violence  until  12.50  when 
they  began  to  subside.  There  were  still  strong  writhings  at  3.30,  and 
the  body  had  only  just  begun  to  contract;  while  the  confined  worms 
had  reached  a  similar  condition  at  12.30. 

At  9  a.  m.,  September  21,  the  body  had  shrunken  enormously,  but 
there' was  still  motion  of  the  entire  body. 

3.30  p.  m. — Ko  perceptible  change. 

September  22,  9.30  a.  m. — Dead.  This  seems  strange  in  view  of  the 
fact  that  the  confined  larvae  which  were  strongly  influenced  by  the  pow- 
der at  a  much  earlier  period  are  still  alive. 

EXPERIMENTS  3  AND  4. 

The  following  experiments  were  made  with  nine  samples  of  powder: 
1st,  the  ordinary  powder  sold  by  Cutler  Bros.  &  Co.,  of  Boston,  next, 
five  samples  labeled  Cutler  Bros.  Xo.  1,  Xov  2,  No.  3.  No.  4,  and  No.  5, 
sent  to  the  Department  for  comparative  test;  Ttli,  pyrethrum  imported 
by  Lehn  &  Fink,  of  New  York  City,  in  1881 ;  8th,  the  1882  importation 
of  the  same  firm  ;  and,  9th,  a  powder  made  from  flowers  raised  by  Pro- 
fessor Riley  in  1882. 

In  experiment  3,  six  young  larvae  of  Hyphantria  textor,  about  one- 
fourth  growji,  were  placed  in  each  of  nine  labeled,  closed  tin  boxes 
(11x8.5x3.5  cm.),  and  a  small  quantity  of  each  sample  of  powder  was 
dusted  on  the  dorsum  of  the  anterior  abdominal  segments  of  the  worms 
in  each  box. 

In  experiment  4,  three  half-grown  larvae  of  the  same  insect  were  used 
in  the  same  boxes  and  dusted  in  the  same  manner.  Each  worm  received, 
as  nearly  as  could  be  judged  by  the  eye,  the  same  <iuantity  of  the  pow- 
der. 

5135 2     . 
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EXPERIMENT  NO.  5. 

September  22. — ^Twelve  larvj©  of  Plusia  hrassicw  and  four  of  Pionea 
rimosalis  were  placed  in  one  of  the  tin  boxes  and  sprinkled  in  the  usual 
manner  with  Cutlers'  No.  5,  the  powder  which  had  given  the  best  re- 
sult in  the  last  experiment. 

In  5  minutes  the  Pionea  larvae  were  affected,  and  in  10  minutes  the 
small  Plusias ;  the  full-grown  Plusias  not  until  25  minutes.  The  effects 
upon  all  were  very  marked.  The  rectum  was  everted,  and  large  quanti- 
ties of  a  greenish  liquid  were  ejected  from  the  mouths  of  the  Plusias. 

At  35  minutes  two  of  the  largest  Plusias  still  appeared  normal.  The 
skin  of  the  Plusias  being  so  delicate  the  heart  beat  was  watched  without 
much  difficulty.  In  the  normal  individuals  the  pulse  was  found  to 
range,  after  numerous  trials,  from  44  per  minute  to  68,  averaging  about 
56. 

The  pulse  of  one  of  the  large  worms  in  its  first  spasms  marked  164, 
and  8  minutes  later  it  had  fallen  to  150,  and  in  15  minutes  later  still  to 
140. 

In  a  smaller  one,  whichliad  passed  through  the  first  convulsions  and 
had  become  feeble,  the  pulse  was  almost  imperceptible  from  weakness, 
and  though  still  very  fast  (136  per  minute)  had  evidently  fallen. 

At  the  expiration  of  18  hours  the  Pioneas  were  all  dead,  and  4  of  the 
smaller  Plusias  were  also  dead.  Two  of  the  Plusias  had  spun  up  and 
the  remaining  6  appeared  perfectly  healthy  and  normal.  The  pulse  of 
these  last  varied  from  44  to  64. 

September  24. — Tbree  more  of  the  larvae  spun  up,  and  the  first  two 
transformed  to  healthy  pupa^. 

September  25. — Tbe  three  larvoe  which  spun  up  on  the  24th  have  trans 
formed  to  healthy  pupie. 

September  27. — The  remaining  larva  which  recovered  from  the  dosing 
is  still  strong  and  active. 

September  28. — This  larva  has  also  spun  up  and  transformed  to  a 
healthy  pupa. 

EXPERIMENT  NO.  6. — EXPERIMENT  WITH  CUTLERS'  "SPECIAL  INSECT 
POWDER  FOR  ROACHES  AND  WATERBUGS.'' 

The  base  of  this  powder  is  Dalmatian  pyrethrum,  but  from  the  odor 
it  apparently  contains  some  red  pepper. 

September  22. — A  full-grown  larva  of  Hyphantria  textor  was  placed  in 
a  closed  glass  jar  and  thickly  dusted  with  this  powder,  which  stuck  to 
the  hairs  in  masses.  It  was  seized  with  no  convulsions,  and  September 
27,  after  120  hours,  is  still  alive,  though  much  shrunken  and  feeble  from 
starvation.    The  powder  apparently  had  no  effect  upon  it. 

September  22. — Four  full-grown  cockroaches  were  placed  under  an  in- 
verted tumbler,  and  a  small  quantity  of  this  powder  puffed  in  from  an 
insufflator.    In  15  minutes  all  were  taken  with  spasms,  and  in  an  hour 
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were  lying  helpless  upon  the  table,  although  still  retaining  considerable 
vitality.    In  twenty  hours  they  were  dead. 

EXPERIMENT    NO.  7. — EXPERIMENT    UPON    LARV^    OF    DATANA   MIN- 

ISTRA. 

This  experiment  was  conducted  in  the  same  manner  as  Experiment 
Ko.  4.  Three  full-grown  larvae  of  JDatana  ministra  were  placed  in  each 
of  nine  tin  boxes  and  sprinkled  in  the  same  manner  with  the  same 
amount  of  the  different  poisons.  The  boxes  this  time,  instead  of  being 
covered  with  their  own  tight  tin  covers,  were  covered  with  slabs  of  glass, 
which,  on  a<;count  of  the  irregularities  in  the  edges  of  the  boxes,  did  not 
fit  tightly,  and  allowed  for  a  pretty  free  circulation  of  air.  lUit  this  per- 
haps was  compensated  for  by  the  fa<3t  that  the  covers  did  not  have  to  be 
lifted  to  observe  the  condition  of  the  larvie.  The  fact  should  be  remem- 
bered in  comparing  this  experiment  with  Xo.  4.  The  following  table 
shows  the  result,  and  it  will  be  noticed  that  the  Datana  is  susceptible 
in  a  remarkable  degree  to  the  action  of  the  pyrethrum  when  compared 
with  Hyphantria  or  Plusia : 
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EXPERniENT  NO.  8. 

September  28,  10.50  a.  in. — Seventeen  fall-grown  larvae  of  Datana 
minhtra  placed  in  a  large  breeding  cage  open  at  top,  and  a  small  quan- 
tity of  Cutlers'  No.  5  blown  in  through  an  insufflator,  making  an  at- 
mosphere  of  dust. 

11  a.  m. — Some  half  dozen  are  writhing  uneasily. 

3  p.  m. — Four  are  in  convulsions. 

September  29, 10  a.  m. — Two  are  practically  dead,  only  a  slight  motion 
of  the  thoracic  legs  remaining ;  two  more  on  their  backs,  and  only  mov. 
ing  slightly.  The  rest  are  evidently  somewhat  affected,  but  retain  their 
normal  position,  and  are  capable  of  strong  motion. 

3.30  p.  m. — One  dead ;   five  others  badly  affected. 

September  30,  9  a.  m. — No  change. 

October  1,  9  a.  m. — Five  more  dead. 

October  2,  9  a.  m. — Six  more  dead.  The  others  appear  perfectly  nor- 
mal. 

Note. — This  experiment  possesses  much  interest  when  compared  with 
experiment  7,  as  indicating  the  effects  of  the  powder  in  a  tightly-closed 
box  and  in  an  open  cage,  the  latter  approaching  open-air  conditions. 

EXPERIMENT   NO.  9. 

September  29,  2.30  p.  m. — A  limb  of  hawthorn  in  the  open  air  crowded 
with  the  Hawthorn  Schizoneura  {Schizonenra  lanigera  f)  puffed  upon 
copiously  with  Cutlers'  No.  5,  so  that  every  individual  must  have  had  a 
dose. 

October  1,  9.30  a.  m. — Could  see  no  eft'ect  whatever.  The  lice  were 
just  as  numerous  and  just  as  healthy. 
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NOTES  ON  FOREST-TREE  INSECTS. 

By  a.  S.  Packard,  Jr.,  M.  D.,  Special  agent  of  the  Divmo^, 

AFFECTING  THE  CEDAR  OR  ARBOR  VIT^. 

EUPITHECIA  MISERULATA  Grote. 

Although  the  moth  is  very  commoD,  occurring  all  over  the  Eastern 
United  States,  flying  about  and  entering  our  houses  through  the  sum- 
mer, the  caterpillar  is  rarely  met  with,  though  it  is  liable  to  prove  lo- 
cally injurious  to  cedar  hedges  and  ornamental  trees.  We  have  reared 
the  moth  from  caterpillars  found  ou  the  low  bush  juniper  {Juniperus 
communis)^  and  descriptions  of  the  larva  and  .chrysalis  will  be  found  in 
Bulletin  7  of  the  U.  S.  Entomological  Commission,  p.  248.  The  follow- 
ing descriptions  were  drawn  up  from  a  specimen  living  during  the  last 
week  of  August,  the  chrysalis  appearing  September  30  on  the  cedar  in 
Maine,  the  moth  appearing  the  following  spring,  early  in  May,  in  con- 
finement : 

iMrva. — Body  slender,  the  sutures  between  the  segments  well  marked  and  stained 
with  yeUow.  The  head  small,  rounded,  not  bilobed,  and  not  so  wide  as  the  body. 
Uniformly  pale  green,  exactly  concolorous  with  the  leaves  of  the  cedar,  on  which  it 
feeds.  The  lateral  fleshy  ridge  of  the  body  is  marked  with  greenish-yellow,  forming 
a  prominent,  intemipted,  greenish-yellow  lateral  line.  Supra-anal  plate  very  short? 
smooth,  obtuse  at  the  apex,  the  edges  marked  with  greenish-yellow.  Anal  legs  thick 
and  short,  not  broad;  no  dorsal  warts  or  tubercles,  the  body  being  smooth.    Length 

Pupa. — Green,  slender.    Length  T-S*"™. 

AFFECTING  '^HE  FIR,  SPRUCE,  AND  HEMLOCK. 

EUPITHECIA  LUTEATA  Pack. 

This  is  a  common  caterpillar  on  evergreen  trees,  excepting  the  pine, 
and  is  described  in  Bulletin  7,  TJ.  S.  Entomological  Commission,  p.  237. 
The  caterpillar  is  rather  flat,  the  surface  granulated,  the  body  reddish 
and  bearing  a  remarkable  resemblance  to  a  red,  dead  fir  leaf.  It  turns 
to  a  chrysalis  late  in  August  and  early  in  September  in  Maine,  and  the 
moth  appears  the  following  May  and  June.      » 

The  moth  differs  from  Eupithecia  miserulata  in  the  much  longer,  more 
pointed  fore  wings.  The  palpi  are  also  larger,  acute,  and  black.  It 
has  four  regularly-curved,  parallel  black  lines  on  both  wings;  it  is  also 
characterized  by  the  broad,  clear,  flesh-yellow  or  luteous  band  situated 
between  the  discal  dot  and  the  extra-discal  line.    Expanse  of  wings 

*>9mm 
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AFFECTING  THE  PINE. 

THE  PINE  CARIPETA. 

{Caripeta  angustioraria  Walk.) 

This  is  frequently  met  upon  the  white  pine  {Pinu^  strohus)  in  August 
aud  September  throughout  the  New  England  States,  and  as  late  as  the 
first  week  in  October  in  Rhode  Island.  Specimens  become  full-fed  by 
the  8th  of  August  in  Maine,  and  before  entering  the  chrysalis  state  spin 
a  whitish  web,  with  minute  meshes,  not  a  loose  web.  On  the  day  follow- 
ing the  chrysalis  appears,  and  the  moth  appears  in  May  and  June  of  the 
following  year.    It  is  one  of  our  most  showy  geometrid  moths. 

The  larva, — Body  rather  large  and  thick,  thickest  on  the  segiuout  bearing  the  first 
pair  of  abdominal  legs.  Head  nearly  as  wide  as  the  prothoracic  segment,  very 
slightly  angnlated  on  each  side  of  the  vertex,  mottled  with  dusky  spots  or  marbled 
T?^ith  transversa,  parallel  waved  lines.  The  prothoracic  segment  rather  small,  not  an- 
gnlated in  front,  provided  above  with  small  warts.  On  each  abdominal  segment  a 
high,  transverse,  prominent,  smooth  ridge,  somewhat  saddle  shaped  and  bearing  at 
each  end  a  piliferous  wart.  On  the  third  and  second  segments  from  the  end  no  such 
Tidge,  these  being  replaced  by  piliferous  warts,  the  two  on  the  penultimate  segment 
being  rather  high  and  situated  near  together.  Behind  these  two  tubercles  on  a  trans- 
verse wrinkle  are  two  small  dark  warts,  and  on  a  succeeding  wrinkle  are  six  warts. 
On  the  supra-anal  plate  are  four  wart«,  and  on  the  end,  which  is  obtuse,  are  four  small 
hair-bearing  warts.  There  are  similar  hairs  on  the  edge  of  the  anal  legs,  which  have 
a  deep  crease  parallel  to  the  front  edge ;  the  lateral  ridge  is  large  and  rough  and  inter- 
rupted at  the  segments.  The  body  elsewhere  is  variously  tuberculated,  with  hairs 
arising  from  the  warts.  The  body  in  general  is  pale  whitish-gray,  with  a  lilac  tint  or 
slate  color,  variously  marbled  with  dark-brown  and  sometimes  with  a  decided  reddish 
tint.    Length  32™"». 

Pupa, — Rather  stout.  Brown,  with  an  obscure  dorsal  row  of  irregular  spots  form- 
ing a  nearly  continuous  line  or  band  ;  a  lateral  row  of  large,  obscure  spots ;  second 
abdominal  segment  from  the  end  of  the  legs  with  two  warts  beneath.    Length  15""". 

The  moth. — It  differs  remarkably  from  any  other  species  of  the  family  by  the  rich, 
opake,  velvety,  ochreous  fore  wings,  with  the  three  broad  silvery  lines  and  large  dis- 
cal  dot.  The  head,  antennse,  and  thorax  are  pale  ochreous.  Fore  wings  opake,  deep 
ochreous,  paler  at  the  base ;  on  the  inner  fourth  is  a  white  line  forming  a  single  large 
and  acute  angle  on  the  median  vein,  along  which  it  is  prolonged  beyond  the  basal 
third  of  the  wing,  extending  out  nearl}*  as  far  as  the  disoal  dot,  though  situated  be- 
low it.  There  is  a  large,  irregular,  silvery- white  discal  dot  and  just  beyond  a 
broad  silvery  line,  diffuse  on  the  outside ;  it  curves  inward  just  below  the  median 
vein  and  slightly  inward  opposite  the  discal  dot.  Half-way  between  this  line  and  the 
outer  edge  of  the  wing  is  a  row  of  irregular  white  spots,  from  which  sometimes  run 
whitish  streaks  to  the  fringe,  which  between  the  white  spots  is  ochreous-brown. 
The  hind  wings  are  pale  whitish-ochreous  above  ;  beneath,  washed  with  yellow-ochre- 
ous  upon  and  on  each  side  9f  the  venules.    Expanse  of  wings  SG*"™  (1.60  inches). 

AFFECTING  THE  OAK. 

THE  OAKLEAF  CRYPTOLECHIA. 

{Cryptoleehia  schlagenella  Zeller.) 

This  is  a  remarkable  iusect,  both  as  a  caterpillar  and  moth.  It  is  not 
uncommon  in  the  larval  state  on  the  oak,  where  we  have  seen  it  in  Maine 
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and  Rhode  Island  in  September.  It  feeds  between  the  leaves,  drawing 
thera  together  with  silk  threads.  When  about  to  pupate  it  turns  over 
a  portion  of  the  leaf  nearly  an  inch  long,  lines  the  interior  of  the  cell 
thus  made  with  silk,  and  the  moth  appears  the  following  spring.  We 
have  compared  the  moth  with  a  type  specimen  sent  to  us  by  the  late 
Prof.  P.  C.  Zeller  several  years  ago,  and  now  in  the  museum  of  the  Pea- 
body  Academy  of  Science,  Salem,  Mass.,  and  it  is  undoubtedly  that 
species,  though  the  row  of  blackish  dots  so  distinct  in  the  fresh  speci- 
men reared  by  us  is  not  to  be  seen  in  the  type  specimen  ;  otherwise  it 
agrees  exactly  with  the  latter.  It  is  not  an  uncommon  insect,  but,  so  far 
as  known,  more  curious  than  destructive,  though  it  may  at  times  disfig- 
ure the  leaves  of  valuable  shade  trees. 

The  larva. — Head  large,  broad,  and  flat — as  broad  as  the  prothoracic  segment ;  pale 
honi  or  whitish  color,  surface  rough ;  in  front  crossed  by  two  dark  reddish-brown  broad 
lines  which  form  two  large  shallots-  scallops;  the  front  line  extends  along  the  sides, 
including  the  eyes  and  the  front  edge  of  the  clypcus;  the  other  is  broader,  forming  two 
scallops  and  crossing  the  apex  of  the  clypeus.  On  each  side  of  the  head  below  the 
front  line  is  a  short,  nearly  straight,  brown-black  line  not  reaching  as  far  as  the  eyes. 
The  median  suture  of  the  head  is  rather  deeply  impressed ;  the  vertex  on  each  side  is 
a  little  swollen  and  marked  with  eight  or  nine  dark  reddish-brown  more  or  less  con»- 
fluent  spots.  The  posterior  edge  of  the  head  is  edged  with  black-brown.  The  body 
is  somewhat  flattened,  pale  pea-green,  a  little  paler  than  the  un^er  side  of  the  leaf. 
Prothoracic  segment  without  a  shield,  but  broad,  flat,  and  green  like  the  rest  of  the 
body.  On  the  sides  of  the  three  thoracic  segments  is  a  dark  tubercle  tinged  with 
reddish  between,  forming  a  lateral  thoracic  line.  No  dorsal  tubercles,  but  pale  hairs, 
as  long  as  the  body,  arise  from  minute  points,  which  are  obscurely  indicated. 
Length,  23""". 

The  pupa. — Body  very  thick  and  stout;  the  head  broad,  and  the  abdomen  short  and 
thick ;  the  end  of  the  body  very  blunt,  the  tip  broad  and  obtuse,  somewhat  tubercu- 
lated,  not  spined.  The  wings  reach  to  the  end  of  the  fifth  abdominal  segment,  and 
on  the  under  side  of  the  sixth  and  seventh  segments  are  two  dark,  ventral,  small  cal- 
losities ;  the  tij)  is  broad,  truncated,  rough,  and  dark.    Length  10"^™  ;  thickness  3.5"*"". 

The  moth. — A  very  large  species  for  the  family  to  which  it  belongs.  Head  with  the 
scales  between  the  antenna?  and  on  the  vertex  loose  and  thick,  not  smooth  as  in  Ge- 
lechia.  Palpi  long  and  slender,  smooth,  the  third  joint  very  long  and  slender,  over 
one-half  as  long  as  the  second.  It  is  so  large  and  the  fore  wings  so  broad  and  oblong, 
that  at  tirst  it  might  be  mistaken  for  a  Tortrix. 

Body  and  wings  snow-white.  Fore  wings  snow-white  with  two  smoky,  twin  dots 
at  the  base  of  the  wing  near  the  costa ;  two  smoky  spots  inside  of  the  middle  of  the 
wing  on  the  internal  edge.  Beyond  the  middle  of  the  wing  are  five  or  six  indistinct, 
pearly,  smoky  spots,  the  central  one  apparently  forming  the  discal  dot.  Two  faint, 
curved,  smoky  lines  parallel  with  each  other  and  with  the  outer  edge,  neither  of  them 
reaching  the  costal  edge  of  the  wing,  and  the  inner  less  than  one-half  as  wide  as  the 
outer.  On  the  outer  edge  of  the  wing,  on  the  white  fringe,  is  a  row  of  about  five  con- 
spicuous dark  brown  spots;  the  base  of  the  fringe  is  smoky,  forming  a  faint  line. 
Body,  hind  wings,  abdomen,  and  legs  snow-white;  antennae  light  brown.  On  hinder 
part  of  the  thorax,  very  distinct  when  the  wings  are  closed,  is  a  large  prominent  tuft 
of  broad  brown  scales,  which  send  off  difi^erent  metallic  colors,  especially  steel-blue. 
Length  of  body  9-10™"* ;  of  fore  wing  lln»n» ;  expanse  of  wings  24""". 


Digitized  by  VjOOQIC 


THE    SPRUCE    BUD-WORM    IN    MAINE.  27 

FURTHER  FACTS  REGARDING  THE   EXTENT  OF  THE  RAVAGES  OF  THE 
SPRUCE  BUD-WORM  IN  MAINE. 

The  following  facts  regarding  the  extent  of  the  ravages  of  this  cater- 
pillar on  the  coast  of  Maine  were  gathered  duriiig  the  snramer  of  1883, 
and  for  want  of  space  omitted  from  the  report  published  in  that  of  the 
Entomologist  of  the  Department  of  Agriculture. 

The  westernmost  locality  at  which  the  spruce  bud- worm  was  observed 
was  on  Peak's  and  other  islands  in  Portland  Harbor,  the  spruce  not 
extending  in  any  great  quantity  west  of  that  city.  The  spruces  about 
Sebago  Lake  were  also  destroyed  by  this  worm  or  a  similar  caterpillar, 
in  1878,  as  we  are  informed  by  Eev.  Mr.  Kellogg,  a  Mr.  Townsend  be- 
ing his  authority.  Around  the  shores  of  Casco  Bay  and  on  many  of 
the  islands,  especially  Birch  Island,  Orr's  Island,  Jewell's  Island,  and 
Great  or  Harpswell  Island,  also  on  Harpswell  Neck,  Mere  Point,  Prince's 
Point,  as  well  as  other  peninsulas  extending  into  Casco-Bay,  wherever 
the  spruces  and  firs  grow  thickly,  extensive  areas  of  these  trees  were 
observed;  also  similar  masses  of  dead  spruce  were  observed  along  the 
Maine  Central  Railroad,  from  Portland  to  Brunswick,  and  thence  to 
Bath;  also  on  the  shores  of  Cathance  River,  at  and  near  Bowdoinham, 
Me.  Wherever  the  fiords  or  narrow  bays  and  reaches  extend  inland, 
in  Cumberland  and  Sagadahock,  as  well  as  Lincoln  Counties,  the  spruce 
and  fir  forests  clothing  their  shores  had  been  invaded  by  this  destruc- 
tive caterpillar.  Wherever  the  spruces  were  abundant  on  the  Kenne- 
bec River,  below  Bath,  particularly  on  the  eastern  side,  at  and  near 
Parker's  Point,  and  also  at  and  west  of  Fort  Popham,  there  were  ex- 
tensive patches  of  dead  spruces.  Similar  but  smaller  masses  of  dead 
spruce  were  observed  along  the  steamer  route  from  Bath  to  Boothbay 
Harbor,  at  and  to  the  eastward  of  Southport;  none  were  observed  on 
Mouse  or  Squirrel  Islands.  In  the  course  of  a  journey,  at  the  end  of 
July,  from  Brunswick  along  the  coast  to  Eastport,  we  were  able  to  ascer- 
tain the  eastern  limits  of  the  ravages  of  this  worm.  Several  clumps  of 
spruces  which  had  just  died  were  seen  on  the  Knox  and  Lincoln  Railroad 
before  reaching  the  Wisciisset  Station.  At  Waldoboro',  southeast  from 
the  station,  was  an  extensive  area  of  dead  spruces  which  presented  the 
same  characteristic  appearance  as  in  Cumberland  County,  and  for  two 
or  three  miles  beyond  Waldoboro'  there  were  to  be  seen  large  masses  of 
dead  spruces  and  firs.  Beyond  W^arren  no  dead  spruces  were  to  be  seen  ; 
none  were  observed  about  Rockland,  Camden,  Blue  Hill,  or  the  islands 
of  Penobscot  Bay ;  none  on  Mount  Desert,  or  the  islands  from  Mount 
Desert  to  East  Machias,  nor  on  the  road  from  East  Machias  to  Lubec, 
although  the  predominant  growth  is  spruce.  No  dead  spruces  were  to 
be  seen  about  Eastport,  nor  along  the  Saint  Croix  River,  to  Calais,  and 
none  along  the  railroad  from  Saint  Stephens  to  Vanceboro'  and  thence 
to  Bangor.  From  personal  observation  and  inquiry  it  is  safe  for  us  to 
report  that  east  of  the  Penobscot  River,  in  eastern  Maine,  south  of 
Aroostook  County,  there  are  no  areas  of  dejid  spfiiM^HbylJ^etuming  to 
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Brunswick  from  Bangor,  the  characteristic  patches  or  large  clumps  of 
dead  spruce  and  fir  were  not  seen  until  we  reached  a  point  south  of 
Eichmond,  and  near  Bowdoinham,  on  and  near  tide  water  on  the  Cat- 
hance  River.  The  general  absence  of  any  extensive  areas  of  dead  spruces 
around  the  Rangeley  Lakes  and  the  White  Mountains  has  already  been 
referred  to  in  our  report.  It  thus  appears  that  the  injury  from  this  worm 
has  been  confined,  at  least  south  of  Aroostook  County,  to  an  area  on 
the  coast  extending  from  Portland  to  Warren,  and  extending  but  a  few 
miles  inland  from  the  sea  or  tide- water. 

The  injury  resulting  from  the  attaoks  of  the  bud-caterpillar  are  char- 
acteristic, as  we  have  stated,  the  trees  dying  in  masses  or  clumps  of 
greater  or  less  extent,  as  if  the  moths  had  spread  out  from  different  cen- 
ters before  laying  their  eggs  and  the  caterpillars,  hatching,  had  eaten  the 
buds  and  leaves,  and  caused  the  trees  to  locally  perish.  From  all  we 
have  learned  the  past  season  we  are  now  convinced  that  the  spruce  bud- 
worm  (Tortrix  fumiferana)  is  the  primary  cause  of  the  disease  on  the 
coast.  As  remarked  to  us  by  the  Rev.  Elijah  Kellogg,  of  Harpswell,  Me., 
who  has  observed  the  habits  of  these  caterpillars  more  closely  than  any 
one  else  we  have  met;  where  the  worms  have  once  devoured  the  buds  the 
tree  is  doomed.  This,  as  Mr.  Kellogg  remarked,  is  due  to  the  fact  that 
there  are  in  the  spruce  but  a  few  buds,  usually  two  or  three  at  the  end 
of  a  twig ;  if  the  caterpillar  destroys  these  the  tree  does  not  reproduce 
them  until  the  year  following.  If  any  one  will  examine  the  buds  of  the 
spruce  and  fir  they  will  see  that  this  must  be  the  case.  Hence  the  ease 
with  which  the  attacks  of  this  caterpillar,  when  sufficiently  abundant, 
destroy  the  tree.  We  have  not  noticed  that  the  spruce  and  fir  throw 
out  new  buds  in  July  and  August  after  such  an  invasion,  the  worm  dis- 
appearing in  June.  On  the  other  hand,  the  hackmatack  or  larch  when 
wholly  or  partly  defoliated  by  the  saw-fly  worm  ( Kematus)  soon  sends 
out  new  leaves.  By  the  end  of  August  we  have  observed  such  leaves 
about  a  quarter  of  an  inch  long.  In  the  following  spring  a  larch  which 
has  been  stripped  of  its  leaves  the  summer  previous  will  leave  out  again 
freely,  although  the  leaves  are  always  considerably^,  sometimes  one-half? 
shorter.  Now,  if  any  one  will  examine  the  leaf  buds  of  the  larch  it  will 
be  seen  that  they  are  far  more  numerous  than  in  the  spruce  and  fir  or 
other  species  of  the  genus  Abies^  being  scattered  along  the  twig  at  inter- 
vals of  from  a  line  to  half  an  inch  apart.  Hence  the  superior  vitality  of 
the  larch,  at  least  as  regards  its  power  of  overcoming  or  recuperating 
from  the  effects  of  the  loss  of  its  leaves  in  midsummer.  Besides  this, 
the  bud-worm  of  the  spruce  and  fir  is  most  active  and  destructive  in  June, 
at  the  time  the  tree  is  putting  forth  its  buds,  while  the  hackmatack, 
which  drops  its  leaves  in  the  autumn,  has  become  wholly  leaved  out 
some  weeks  before  the  saw-fly  worms  appear.  For  these  reasons,  while 
the  spruce  and  fir  usually  die  if  most  of  the  leaves  and  buds  are  eaten 
after  the  first  season's  attack,  the  larch  may  usually  survive  the  loss  of 
leaves  for  two  seasons  in  succession.  Digitized  by  VjUuyic 
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In  addition  to  the  facts  regarding  the  great  abundance  of  the  bud- 
worm  we  may  cite  information  given  us  by  Prof.  L.  A.  Lee,  of  Bowdoin 
College,  who  observed  the  bud- worms  in  June,  1880,  upon  the  spruces 
at  Prince's  Point,  Brunswick,  and  had  no  doubt  but  that  they  were  suf- 
ficient to  cause  the  death  en  masse  of  these  trees.  In  1883  we  visited  the 
locality,  and  many  of  the  trees  had  been  cut  down  for  fuel. 

From  Eev.  Mr.  Kellogg  we  learned  the  following  interesting  facts  re- 
garding the  appearance  of  a  similar,  most  probably  the  same,  species  of 
caterpillar,  even  upon  the  same  farm  that  was  ravaged  in  1878,  early 
in  this 'century.  According  to  Capt,  James  Sinnett  and  Mr.  John  Jor- 
dan, of  Harpswell,  the  spruces  of  Ilarpswell  and  Orr's  Islands  were  de- 
stroyed in  1807.  Captain  Bishops,  whose  son  made  the  statement  to 
Mr.  Kellogg,  cut  down  the  dead  spruces  on  these  islands  and  worked 
six  weeks  boiling  the  sea- water  with  fuel  thus  obtained,  in  order  to  make 
salt.  This  was  during  the  embargo  which  lead  to  the  war  of  1812  with 
Great  Britain.  It  is  interesting  to  note  that  the  bud- worm  in  1878  ap- 
peared on  the  same  farm  on  which  the  spruces  had  been  destroyed  by 
a  worm  in  1807,  or  about  eighty  years  previous. 

FURTHER  DATA  REGARDING  THE  HACKMATACK  OR  LARCH  WORM. 

The  following  facts  were  gathered  during  the  summer  of  1883  in  Maine 
and  New  Hampshire,  and  other  points  in  New  England  and  New  York, 
and  are  here  put  on  permanent  record. 

We  have  already  stated  in  the  Entomologist's  report  that  the  larch 
saw-fly  {Nematus  erichsoniif)  begins  to  deposit  its  eggs  at  Brunswick 
about  the  20th  of  June.  During  a  journey  to  the  Eangeley  Lakes  and 
the  White  Mountains  this  saw-fly  was  observed  depositing  its  eggs,  July 
1,  at  Phillips,  where  it  was  observed  to  be  abundant.  It  was  also  ob- 
served on  the  2d  at  the  Mountain  Yiew  House,  Rangeley  Lake;  also  on 
the  larches  along  the  Five-Mile  Carry  from  the  M  iddle  Dam  to  Umbagog. 
It  was  also  observed  depositing  eggs  in  trees  at  Errol,  N.  H.;  and 
along  the  route  from  Errol  to  Berlin,  N.  H.,  it  was  observed  at  work 
July  4,  while  a  number  of  dead  trees  were  noticed  which  had  died 
from  the  effects  of  their  attacks  during  the  preceding  season.  We 
learned  that  they  had  been  destructive  last  year  in  Cambridge,  N.  H. 

Early  in  July  these  worms  were  also  observed  by  us  on  tlie  p]uropean 
larch  in  Lawrence,  Mass.,  and  they  were  abundant  on  the  European 
larch  on  the  grounds  of  Andrew  Nichols,  esq.,  of  Dan  vers,  Mass.  July 
16,  the  larches  along  the  track  of  the  Eastern  Eailroad  from  Saco  to 
Portland  were  observed  to  be  brown,  having  been  partly  defoliated  by 
the  Nematus  larva ;  some  of  the  trees  were  almost  entirely  stripped. 

During  the  last  week  in  July  wo  went  from  Brunswick  to  Rockland, 
and  thence  along  the  coast  to  Eastport,  returning  to  Brunswick  by  way 
of  Calais  and  Bangor.  The  larch  is  a  very  common  tree  in  tlie  eastern 
portion  of  Maine,  especially  along  the  coast,  on  the  islands,  and  in  the 
northeastern  and  northern  part  of  the  State.  It  is  comparatively  rare 
west  of  the  Kennebec  River.   It  appears,  then,  that  throughout  the  State 
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the  larch  was  this  summer  partly  stripped,  and  a  small  proportion  of 
the  trees  were  killed.  The  growths  and  forests  of  larch  at  this  time  as- 
sumed a  pecuRar  light  yellowish-brown  appearance,  as  if  a  light  fire 
had  passed  through  the  trees,  scorching  them  and  causing  them  to 
change  their  color.  This  singular  tint  was  characteristic  of  the  larches 
wherever  we  went.  We  noticed  thi;3  appearance  in  the  larches  from 
Brunswick  to  Bockland,  at  Camden  and  Blue  Hill ;  also  on  Deer  Isle  and 
adjacent  islands ;  also  at  and  about  Southwest  and  Bar  Harbors,  and 
other  points  on  Mount  Desert  Island  and  the  islands  eastward ;  also  at 
Machiasport;  but  along  the  road  from  this  town  to  Lubecthe  larches  had. 
suffered  less  than  at  other  points  in  the  eastern  part  of  the  State.  At 
Saint  Stephens  injured  larches  were  observed  as  well  asatVanceborough 
and  the  counties  west  of  Mattawamkeag,  thence  to  Orono  and  about  Ban- 
gor, and  between  that  city  and  Waterville^ 

From  Mr.  C.  G.  Atkins,  United  States  assistant  fish  commissioner, 
we  learned  that  the  larch  worm  was  abundant,  stripping  the  trees,  at 
Bucksport,  and  also  at  Cherryfield,  Machias,  and  New  Sharon. 

General  C.  F.  Walcott,  of  Boston,  who,  in  September,  1883,  spent  sev- 
eral weeks  at  and  about  the'  Forks  of  the  Kennebec,  informs  us  that  he 
noticed  numerous  dead  hackmatacks  in  masses  on  Wood  stream,  which 
enters  Wood  pond,  which  is  a  part  of  Moose  Kiver.  He  did  not,  how- 
ever, see  any  dead  spruce  in  this  region  in  clumps  or  masses,  although 
his  guide,  an  experienced  boss  lumberman,  informed  him  that  a  great 
many  spruce  trees  were  dying  in  that  region. 

In  the  Adirondack  region,  from  Scroon  Lake  to  North  Elba  and  about 
Mount  Marcy,  the  larches  were  universally  attacked  by  this  worm,  as 
we  are  informed  by  George  Hunt,  esq.,  of  Providence,  R.  I.,  who  made 
a  journey  of  about  100  miles  through  this  region  in  July. 
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BEPOET   UPON   THE   COTTON  WOEM   IN   SOUTH   TEXAS  IH  THE 
SPEING  AND  EAEL7  SUMMEE  OF  1883.* 


By  Dr.  E.  H.  Anderson,  of  Kirkwood,  Miss. 


KiBKWOOD,  Miss.,  June  16, 1883. 

Sir  :  I  have  the  honor  herewith  to  make  to  you  the  following  re- 
port: 

Having  received  on  the  30th  March  my  commission  from  the  Depart- 
ment and  your  instructions  to  visit  Southern  Texas  to  investigate  Ale- 
tia,  especially  as  to  its  advent  and  all  circumstances  having  an  influ- 
ence upon  it,  as  well  as  to  make  diligent  inquiry  as  to  poisons  and  ma- 
chinery for  distributing  them,  I  left  home  on  the  2d  April  and  reached 
Houston,  Tfex.,  on  Thursday  the  5th.  I  remained  there  several  days, 
interviewing  some  of  the  more  prominent  citizens,  especially  those 
thought  to  be  the  best  informed  upon  the  worm  question. 

I  soon  discovered  that  these  gentlemen  were  more  familiar  practi- 
cally^ with  the  insects  and  machines  and  remedies  for  poisoning  them 
than  those  of  my  latitude,  and  in  fact  were  old  veterans  in  the  warfare 
waged  by  them  against  the  Cotton  Worm.  Judge  J.  W.  Johnson,  now 
editor  and  proprietor  of  the  Moustan  Post,  was  the  first  whom  I  chanced 
to  meet.  He,  however,  had  not  prosecuted  the  study  of  Aletia  far 
enough  to  add  any  knowledge  to  its  natural  history,  but  had  paid  con- 
siderable attention  to  machines  and  poisons.    I  visited  his  warehouse 

*  In  obedieuce  to  the  foHowing  iostructions : 

Department  of  Agriculture,  March  20,  1882. 
Sir  :  I  inclose  your  appointment  for  three  ujonths,  beginning  April  1.  You  will  at 
once  proceeil  to  Southern  Texas  and  iustitute  a  thorough  inquiry  on  the  following 
points:  First.  The  earliest  appearance  of  the  Cotton  Womi  in  particular  sections,  and 
aU  attending  circumstances  as  to  character  of  soil,  elevation,  and  other  surroundings, 
such  as  win  throw  light  on  the  reason  for  such  first  appearance ;  second,  the  exact 
condition  of  things  in  Southern  Texas  in  reference  to  remedies,  and  the  machinery  in 
vogue  for  applying  them. 

In  tefdrence  to  this  last  part  of  your  work  I  want  notes  of  experience  from  such 
practical  planters  as  you  may  meet — what  preferences,  in  other  words,  as  to  remedies 
applied  and  means  of  applying  them  their  experience  of  the  last  two  or  three  years 
has  led  to.  At  the  close  of  your  work  you  will  please  make  a  full  report  as  to  these 
two  phases  of  the  Cotton  Worm  question  for  that  particular  section. 

C.  v.  RILEY, 

Entomologist, 
Dr.  E.  H.  Anderson, 

Kirkwood,  Miss.  Digitized  by  GoOqIc 
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with  him  and  examined  his  poisons  and  machines,  in  both  of  which  he 
is  doing  an  extensive  business.  He  has  a  large  supply  of  pure  arsenic 
on  hand,  as  well  as  a  compound  poison,  manufactured  by  himself,  of 
which  he  sells  Large  quantities.  He  presented  me  with  a  large  box, 
which  I  left  in  the  hands  of  Dr.  Eidley,  near  Hempstead,  to  be  tried 
and  reported  upon,  which  report  will  be  duly  forwarded.  Judge  John- 
son's machine  for  spraying  has  been  described  both  in  your  Bulletin 
ISTo.  3  and  Agricultural  Eeport,  1879.  He  claims,  however,  an  improve- 
ment in  the  branch-])ipes,  and  has  arranged  the  machine  to  be  worked 
automatically  by  the  pitman  or  by  the  driver.  His  machine  is  certainly 
an  admirable  one,  and  at  the  reduced  price  of  $40  is  now  being  rap- 
idly sold.  As  the  season  was  too  early  for  its  practical  application  I 
can  say  nothing  of  its  operation  in  the  field.  I  had  an  interesting  in- 
terview here  with  Gen.  T.  B.  Howard.  He  seems  to  take  a  great  in- 
terest in  the  discovery  of  Mr.  L.  C.  White,  of  Jasper,  Jasper  County, 
Texas,  who  professes  to  have  originated  a  worm-proof  cotton  by  pro- 
ducing a  hybrid  from  Jamestown  weed  {Datura  stramonium).  He 
thinks  his  experiments  with  the  seed  have  verified  Mr.  White-s  theory. 
I  suggested  that  as  they  belonged  to  two  different  families  of  plants  I 
could  not  understand  it,  but  he  still  thinks  Mr.  White  has  accomplished 
it,  as  the  seed  he  gave  him  produced  a  plant  like  cotton,  except  that  it 
had  the  odor  of  Jamestown  weed  and  the  worms  would  not  eat  it, 
though  they  eat  other  cotton  planted  side  by  side  with  it.  Mr.  White, 
I  learned,  had  offered  his  seed  to  the  Department. 

I  also  interviewed  at  Houston  Dr.  R.  T.  Flewellen,  to  whom  I  had 
been  referred  as  better  posted  on  the  subject  of  Aletia  than  any  one 
there,  or  perhaps  in  Texas,  as  he  had  made  the  insect  his  study  for  a 
number  of  years,  and  had  published  his  observations  and  some  inter- 
esting facts.  He  soon  convinced  me  that  his  method  of  investigation 
was  careful  and  thorough,  and  that  he  had  by  experiment  arrived  at 
certain  facts  not  stated  by  others,  and  which  alone  could  be  accounted 
for  upon  local  and  climatic  causes.  I  held  several  interviews  with  him, 
in  order  to  elicit  all  of  his  views  and  methods,  and  invited  him  to  visit 
Fort  Bend  with  me,  which  he  did,  and  we  thus  had  the  opportunity  of  a 
free  exchange  of  opinions  and  discussion  of  the  opinions  of  others.  As 
to  hibernation  of  the  chrysalis  in  Southern  Texas,  his  experiments,  he 
says,  leaves  no  doubt.  The  life  term  of  the  moth  he  believes  to  be  lim- 
ited to  twelve  days,  twelve  in  summer  and  six  in  winter,  as  he  could 
never  carry  one  beyond  this.  This  would  be  due  to  climatic  influence, 
admitting  it  to  be  so. 

While  in  De  Witt  County  I  addressed  him  a  letter  requesting  an  an- 
swer to  certain  interrogatories.  His  reply  reached  me  at  Houston,  and 
from  it  1  copied  his  remarks  on  hibernation  in  a  letter  to  you.  He  in- 
advertently made  his  experiments  commence  in  1808  and  end  in  1879, 
when  they  were  made  in  less  than  one  year  j  that  is,  his  chrysalides  were 
put  up  in  the  fall  and  were  carried  through  the  following  winter  and 
summer.     I  have  sent  this  to  him  for  revision. 
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I  next  went  to  Virginia  Point,  to  visit  Judge  William  J.  Jones,  a 
former  correspondent  of  the  Department.  My  interviews  with  him 
were  most  interesting,  and  were  made  exceedingly  agreeable  by  his  kind 
and  afifable  manner.  His  experience  with  Aletia  has  been  extensive, 
-and  has  embraced  a  number  of  years,  during  which  he  has  watched  its 
coming  and  progress  closely,  and  has  contended  with  it  most  vigorously 
and  persistently.  He  is  regarded  on  this  subject  as  high  authority,  and 
is  the  originator  of  an  improved  variety  of  cotton,  Texas  sea-island. 

I  questioned  him  closely  in  reference  to  his  having  observed  Aletia 
larva  descend  by  a  web  to  the  earth  to  pass  through  chrysalis.  Although 
observing  that  as  a  rule  the  chrysalis  is  made  on  the  plant,  he  has  nev- 
ertheless seen  it  make  the  descent  and  pass  into  chrysalis  on  the  earth. 
This  would  be  an  exceptional  case.  Although  not  using  scientific  meth- 
ods in  his  study  of  Aletia,  he  has  been  a  close  observer,  and  has  made 
himself  familiar  with  its  habits.  He  has  used  lights  extensively,  and 
believes  strongly  in  their  efficacy.  He  has  also  experimented  largely 
with  poisons,  always  with  the  result  of  killing  the  worm,  and  occasion- 
ally killing  his  cotton  likewise.  This  led  to  careful  experiments,  con- 
ducted by  himself,  and  to  the  adoption  of  the  following  formula,  viz: 

To  5  poands  of  pure,  anadulterated  arsenic  add  1  pound  sal  soda;  boil  in  a  tin 
veasel  holding  5  gallons  of  water  till  the  whole  is  thoroughly  dissolved.  If  dry,  one 
quart  of  this  mixture  to  be  put  in  40  gallons  of  water  well  strained.  This  will  spray 
one  acre.  If  showery  weather,  add  an  additional  pint.  This  will  not  cost  over  3 
cents  an  acre,  and  will  kill  in  twelve  to  fifteen  hours. 

As  this  place  has  suffered  from  the  Cotton  Worm  in  past  years,  no 
cotton  being  planted  there  this  season,  it  will  not  be  amiss  to  mention 
some  of  its  topographical  features.  Judge  Joneses  plantation  is  located 
on  the  extreme  southeastern  point  of  Galveston  County,  bounded  on  the 
east,  south,  and  west  by  Galveston  Bay,  and  extending  to  its  margin. 
It  forms,  in  fact,  a  peninsula,  and  is  comparatively  isolated.  The  soil 
js  rich,  black  prairie,  abounding  in  shells  and  lime.  The  banana,  orange, 
oleander,  and  cape  jessamine,  and  other  tropical  fruits  and  flowers  grow 
luxuriantly.  The  Gulf  breeze  is  perpetual.  The  temperature  in  winter 
rarely  descends  below  32^  F.  The  shrubbery  as  well  as  the  native 
larger  growth  and  matted  weeds  would  afford  admirable  shelter  for 
hibernation.  It  is  Judge  Jones's  opinion  that  the  insect  hibernates  here 
and  does  not  come  by  immigration.  He  believes  likewise  that  it  hiber- 
nates as  chrysalis,  but  offered  no  facts  in  support  of  this  theory  that 
could  be  regarded  as  conclusive. 

The  next  place  visited  by  me  was  the  plantation  of  Col.  L.  A.  Ellis, 
at  Walker's  Station,  Fort  Bend  County,  situated  in  the  Brazos  bottoms, 
3  miles  from  the  river,  having  in  cultivation  3,000  acres,  1,000  of  which 
was  in  cotton.  The  season  being  a  backward  one,  the  cotton  was  small, 
and  an  examination  furnished  nothing  of  interest. 

As  the  crops  here  are  annually  visited  by  the  worm,  which,  in  seasons 
favorable  for  its  propagation,  does  great  damage,  I  noted  the  topog- 
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raphy.  Oyster  Creek,  quite  a  large  stream,  runs  through  this  planta- 
tion from  north  to  south,  and  has  upon  its  banks  a  varied  growth  of 
native  and  luxuriant  vegetation.  Among  the  trees  live-oak,  cotton- 
wood,  pecan,  and  hackberry  are  the  most  conspicuous.  From  its  serpen- 
tine course,  forming  many  densely  shaded  curves,  it  would  afford  at 
many  points  admirable  protection  to  insects  or  animals.  The  large 
size  of  the  gin-house  and  corn-cribs  situated  near  by  the  creek  would 
also  afford  the  best  of  winter  quarters.  Winter  temperature  and  all 
local  circumstances  favor  the  belief  that  Aletia  passes  the  winter  here 
in  some  form. 

From  this  point  I  went  on  to  San  Antonid,  finding  cotton  too  small 
for  observation;  but,  as  all  climatic  influences  seemed  favorable,  de- 
termined to  remain  there  a  short  time  and  await  answers  to  correspond- 
ence and  then  go  to  the  most  promising  field.  While  there  inter\iewed 
General  H.  T.  Bee,  among  others,  and  felt  quite  interested  in  his  account 
of  his  cotton  experiments  in  Leon  and  Durango,  Mexico.  The  appear- 
ance upon  cotton  the  first  year,  two  hundred  miles  from  any  other  cot- 
ton, and  where  cotton  had  never  been  planted  before,  leads  to  the  pre- 
sumption that  the  worm  was  indigenous  "and  had  fed  upon  other  vege- 
tation previously.  General  Bee  still  seems  to  think  that  it  is  generated 
by  some  peculiar  condition  of  the  cotton  plant,  on  the  evolution  theory^ 
All  local  circumstances  here,  the  mildness  of  the  climate  during  winter,, 
the  profusion  of  flowers  furnishing  nectar  perpetually,  and  from  the 
succulent  perennial  vegetation,  it  would  appear  to  be  the  paradise  of 
insects. 

One  marked  feature  here  is  what  they  call  the  sea-breeze,  which  is 
almost  perpetual  and  only  interrupted  during  the  prevalence  of  a  norther, 
which  is  always  of  short  duration  and  scarcely  worthy  of  the  name. 
Without  this  breeze  their  climate  would  be  intolerably  hot. 

Finding  no  field  for  observation  here  I  went  to  De  Witt  County, 
where  I  heard  the  first  bale  of  cotton  always  came  from.  Stopped  a 
day  at  Cuero  to  see  J.  C.  Hatton,  to  whom  I  had  been  referred.  Found 
him  interested  on  the  subject  of  the  worm  and  conversant  with  poisons. 
He  recommends  the  following,  viz : 

No.  1.  Arsenic  1  ounce;  hot  water  to  dissolve;  boU  until  dissolved.  For  one 
"barrel  and  one  acre. 

No.  2.  Arsenic  1  ounce ;  to  be  dissolved  in  hot  water  and  put  into  one  barrel  of 
water;  London  purple  1  pound  to  be  added  cold  and  well  stirred  in.  To  be  used  on 
one  4cre. 

He  also  showed  me  several  pumps,  made  of  block  tin,  but  none  supe- 
rior to  those  exhibited  and  described  in  Bulletin  No.  3.  Told  me  Mr. 
J,  D.  Anderson  had  requested  me  to  visit  him,  as  he  thought  he  had 
the  worm.  On  visiting  Mr.  Anderson's  field  the  first  object  that  at- 
tracted my  attention  was  the  rattoon  sprouts  from  the  stalks  of  the  pre- 
ceding year.  On  first  examination  found  the  eggs  of  Aletia  much  more 
crowded  than  usual,  and  upon  footstalk  as  well  as  leaf,  showing  a  marked 
preference  for  this  cotton.  Specimens  of  this  were  sent  you  at  the  time.^ 
There  were  occasional  stalks  found  in  the  middle  of  the  rows,  while  the 
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new  crop,  then  (25th  April)  10  inches  high,  and  beginning  to  form,  had 
single  eggs  only  scattered  here  and  there.  The  only  apparent  differ- 
ence was  that  the  foliage  on  the  sprouts  was  more  bushy.  These 
sprouts,  I  was  informed,  appear  annuall^v  often  as  early  as  January  in 
that  locality,  invariably  in  March  and  April,  though  I  must  state  that 
I  visited  a  field  planted  in  cotton  the  previous  year,  about  2  miles 
distant,  and  at  an  elevation  of  20  or  25  feet  above  the  level  of  the  fast- 
named  field,  and  exposed  on  all  sides,  where  the  stalks  had  not  been 
plowed  up,  and  all  were  dead. 

This  field  of  Mr.  Anderson's^s  on  the  Guadalupe  Kiver,  and  strictly 
bottom  prairie,  varying  from  black  waxy  to  light  brown,  and  all  ex- 
tremely fertile.  The  field  extends  from  the  river  on  the  west  to  the 
hills  on  the  east,  where  the  land  breaks  oft'  into  upland  wooded  prairie, 
of  lime  and  gravelly  geological  formation.  The  hill  skirting  the  field 
has  at  its  base  a  luxuriant  undergrowth,  among  which  may  be  found 
many  native  brilliant  flowers,  and  over  which  flourishes  the  live  oak 
with  its  parasitic  moss,  the  cotton-wood,  hackbeiTy,  and  others  native 
to  the  clime.  The  country  to  the  south  along  the  Guadalupe  is  low 
and  level,  while  to  the  southeast  it  presents  rolling  wooded  prairie. 
Here  the  gulf  "breeze  predominates,  Indianola  on  the  Gulf  being  but  27 
miles  distant,  and  makes  the  climate  delightful.  Here,  as  reported  to 
you  in  detail,  I  found  the  first  brood  of  Aletia  in  all  its  stages,  except 
moth,  though  knowing  the  moth  to  be  there  by  the  freshness  of  the 
eggs,  unless  all  of  that  brood  had  perished.  Mr.  Anderson  informed 
me  that  previous  to  the  appearance  of  the  worm  a  number  of  the  chrys- 
alids  had  been  plowed  up,  and  that  this  was  a  matter  of  annual  obser- 
vation, and  he  had  no  doubt  that  the  first  brood  of  worms  came  from  the 
moths  that  issued  from  the  chrysalids  plowed  up  in  March  and  April, 
and  that  the  worms  often  appeared  as  early  as  the  1st  of  April. 

Learning  how  early  the  old  cotton-stalks  often  sprouted,  the  early 
appearance  of  the  worm,  the  mildness  of  their  winters,  the  thermometer 
never  falling  below  19^  F.,  the  porous  and  loose  character  of  their  soil, 
and  as  the  boll-worm  does  not  affect  their  cotton,  and  could  not  be  mis- 
taken in  chrysalis  for  Aletia,  it  would  seem  highly  probable  that  the 
chrysalis  would  survive  their  short  winter  in  that  locality.  Neverthe- 
less, after  the  most  diligent  search  I  could  not  procure  one,  nor  could  I 
rely  suflBciently  upon  the  accuracy  of  their  knowledge  of  the  chrysalis 
to  accept  their  stat-ements  as  conclusive  j  and  if  the  chrysalis  did  sur- 
vive  the  winter  up  to  the  1st  of  April,  I  was  there  too  late,  as  all  had 
emerged  as  moths. 

1  visited  other  places  in  the  neighborhood,  but  this  serves  as  a  type 
for  all. 

Mr.  Anderson  had  constructed  under  his  supervision  a  machine  for 
spraying,  that  seemed  to  me  to  possess  advantages  over  any  other  that 
I  have  seen,  both  as  to  its  capacity  to  spray  a  larger  area  in  a  given 
time  and  for  cheapness.  As  he  has  promised  to  furnish  me  a  draft  I 
will  not  attempt  a  description.    I  will  here  copy  his  recipe  for  poisons : 
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Early  in  the  season,  when  cotton  is  young  and  tender,  one  onnce  of  arsenic  boiled 
in  one  gallon  of  water  five  minutes  and  then  put  in  a  barrel  of  cold  water  will  de- 
stroy the  worms.  But  in  order  to  make  it  more  efficient,  add  one-fourth  pound  Lon- 
don purple,  mixed  up  in  cold  water.  This  will  go  over  an  acre  of  land  when  properly 
applied.  When  the  cotton  is  older  and  the  worms  more  numerous  double  the  poison  ; 
no  danger  of  hurting  the  cotton.  The  worms  are  about  nine  days  hatching,  and  aa 
heavy  dews  and  rains  will  wash  ofif  the  poison  it  must  be  applied  every  three  days  in 
liatchiug  season.  The  proper  time  to  commence  poisoning  is  when  the  millers  or 
moths  are  depositing  their  eggs.  They  can  be  seen  at  work  after  sunset  and  before 
sunrise. 

I  regard  as  important  this  gentleman's  views,  as  he  is  a  thoroughly 
practical  man,  and  has  the  energy  to  execute  as  well  as  the  intelligence 
to  formulate  his  ideas  methodically. 

From  this  point  I  went  to  Fort  Bend  on  the  Brazos,  and  remained  sev- 
eral days  with  Colonel  Cunningham,  adjoining  Colonel  Ellis's,  the  two 
plantations  cultivating  2,000  acres  of  cotton.  This  was  early  in  May. 
I  inquired  for  the  largest  cotton,  and  on  visiting  the  field  found  a  few 
worms,  specimens  of  which  were  sent  to  you.  This  was  the  first  brood, 
and  unsuspected  until  found  by  me.  This  field  was  located  near  Oyster 
Creek,  and  had  upon  it  the  decaying  trunks  of  live  oak,  still  covered 
with  moss,  and  pecans.  It  was  designated  as  mulatto  land,  and  very 
rich,  lying  between  Oyster  Creek  and  the  Brazos.  The  general  features 
were  such  as  observed  upon  Colonel  Ellis's  plantation  adjoining.  The 
mildness  of  winter  temperature  here,  the  many  secluded  spots,  the  abun- 
dance of  native  perennial  flora,  and  the  almost  perpetual  southern  gulf 
breeze,  as  well  as  the  great  mass  of  stubble,  rendering  the  soil  extremely 
porous,  would  all  favor  the  different  theories  entertained  a»  to  Aletia. 
While  passing  through  many  portions  of  Southern  Texas,  of  both  bald 
and  wooded  prairie,  now  devoted  to  ranches,  I  could  not  but  pause 
to  admire  the  profusion  of  wild  flowers  of  infinite  variety,  intermingled 
with  native  grasses,  giving  an  additional  charm  to  the  landscape,  and 
furnishing  food  for  both  insect  and  animal.  Here  the  moth  could  find 
u  congenial  winter  homo,  if  nature  has  endowed  it  with  such  longevity. 

^•ext  visited  Hempstead.  As  1  have  reported  to  you  from  that  point 
in  detail  in  my  correspondence,  will  now  give  a  mere  synopsis.  Found 
the  first  brood  there  on  the  highest  point  in  the  field,  where  bone  phos: 
phates  had  been  used  as  a  fertilizer,  and  where  cotton  was  then,  May 
14  forming.  This  plantation  was  upland  wooded  prairie,  3  miles  from 
the  Brazos,  at  an  elevation  of  30  or  40  feet  above  river,  and  about  70 
above  sea  level.  The  soil  may  be  called  sandy  loam,  and  quite  fertile. 
The  size  of  the  cotton  had  much  to  do  with  the  presence  of  the  worm, 
but  there  were,  perhaps,  other  agencies  that  aided  in  hastening  it  there. 
It  was  found  near  an  abrupt  break  on  the  crest  of  the  hill  which  had 
become  overgrown  with  rank  vegetation,  and  which  sheltered  a  portion 
ef  the  field  under  its  lea.  Here  either  chrysalis  or  moth  would  have 
been  protected  against  the  inclemency  of  winter.  Here,  likewise,  all 
the  surroundings  were  favorable  for  the  preservation  of  insect  life.  It 
is  a  coincidence  not  without  significance  in  my  experience  that  the  first 
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appearance  of  the  worm  here,  as  well  as  elsewhere,  was  coincident  with 
plowing  while  the  land  was  wet  and  temperature  ruling  high,  thus  induc- 
ing an  abnormal  temperature  by  disturbing  natural  capillarity.  The 
present  temperature,  May  15,  corresponds  with  the  temperature  of  Madi- 
son County,  Mississippi,  in  August,  when  worms  make  their  appearance 
there.  I  here  first  tried  the  experiment  of  burning  molasses  placed  iu 
a  pan  over  a  lamp  chimney,  placing  on  the  ground  another  plate  con- 
taining molasses  and  coal-oil.  First  night  caught  two  moths,  second 
night  caught  ten.  Would  recommend  in  all  cases,  the  burning  of  mo- 
lasses, as  it  is  my  belief  that  the  aroma  is  more  attractive  than  light. 

These  were  the  first  moths  caught,  though  lights  had  often  been  pre- 
viously used.  Will  here  remark  that  every  field  I  visited  in  Texas  was 
infested  with  ants,  varying  from  the  largest  to  the  smallest  size,  and 
differing  in  color.  They  are  great  pests  and  not  only  damage  stands 
of  cotton  by  cutting  it  down,  as  the  cut- worm  does,  but  one  species 
sometimes  excavates  considerable  areas  with  its  subtenanean  houses^ 
and  thereby  ruins  both  corn  and  cotton.  They  doubtless,  from  their 
predaceous  habits,  destroy  a  great  many  worms,  and  the  farmers  say 
they  do. 

My  next  visit  was  to  Columbia,  Brazoria  County,  where  I  inter- 
viewed several  of  the  most  intelligent  citizens,  and  visited  a  field  on  the 
Brazos  in  company  with  Col.  John  Adriance,  an  old  and  highly  intel- 
ligent planter.  Here  I  found  the  worm  on  cotton  n  ear  the  river  bank^ 
specimens  of  which  I  sent  you,  though  they  had  doubtless  webbed  up 
before  rea/ehing  you.  This  brood  was  about  to  pass  into  chrysalis,  as 
it  was  at  Hempstead,  showing  it  to  be  about  contemporaneous.  No  new 
features  to  be  observed  here.  The  opinion  prevails  that  the  insect  win- 
ters here. 

I  next  visited  Judge  William  J.  Jones  in  quest  of  Anomis  exactUj  but 
had  a  fruitless  search,  as  he  planted  no  cotton  this  season.  As  the 
specimen  sent  to  you  by  him,  two  years  ago,  was  among  a  lot  of  chrys- 
alids,  gathered  both  on  the  Brazos  and  at  his  home  place,  and  as  he  had 
never  seen  the  larva  of  exacta^  to  know  it  distinctly  from  Aletia,  he  would 
have  been  unable  to  identify  it. 

Next  proceeded  to  Columbus,  on  the  Colorado.  The  soil  here  was 
lighter  colored  and  more  sandy  than  on  the  Brazos,  in  fact  so  loose  a^ 
to  be  drifted  by  the  prevailing  winds.  It  nevertheless  possesses  great 
fertility.  I  found  cotton  here  of  good  size  and  forming,  and  soon  found 
the  worm.  Saw  here  the  same  topographical  features  and  physical 
agencies  as  elsewhere  that  seem  to  influence  the  life  of  Aletia. 

Went  on  to  San  Antonio  and  saw  near  Seguin  in  an  upland  field  near 
the  Guadalupe  Eiver  some  of  the  largest  cotton  1  met  with,  but  saw 
there  nothing  of  interest  to  report. 

Would  have  continued  my  observations  in  Southern  Texas  until  tbe 
end  of  June,  but  as  I  found  the  insect  wherever  I  went,  as  far  north 
even  as  Hempstead,  I  determined  to  return  to  Mississippi,  to  watch  its 
incoming  there,  as  that  is  still  an  unsettled  question. 
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My  conclusion  is  that  the  southern  belt  of  Texas,  as  high  as  30^ 
north  latitude,  offers  Aletia  a  secure  winter  retreat,  and,  that  it  there 
l)asses  through  its  different  stages  under  the  influence  of  temperature; 
and  although  cotton  is  its  preferred  food,  yet  it  is  capable  of  being  sus- 
tained upon  other  plants,  selected  by  the  instinct  of  the  parent  moth, 
until  the  incoming  of  cotton. 

The  fact  has  been  established  that  it  was  indigenous  and  perennial  in 
the  Bahamas,  and  from  my  observation,  and  all  information  gathered 
in  Texas,  I  think  the  same  rule  would  apply  there. 

Finally,  regarding  yourself  as  the  highest  authority  upon  this  subject^ 
as  well  as  all  othera  connected  with  your  Department,  I  can  reconcile 
your  last  utterance  upon  the  hibernation  of  Aletia,  as  far  as  facts  are 
concerned,  with  the  theory  advocated  in  this  report  and  deducible  from 
all  information  gathered  in  my  recent  visit  to  Texas.  You  say  ."there 
is  nothing  more  fully  established  now  than  that  the  moth  hibernates 
principally  under  the  shelter  of  rank  grass  in  the  more  heavily  timbered 
portions  of  the  South  ; ''  and  also  that  "  you  had  been  able  to  obtain  the 
moths  during  every  month.''  The  only  difference  is  a  perpetuation  of 
the  cycle  of  transformation  instead  of  a  true  hibernation  in  that  latitude. 

I  have  the  honor  to  be,  with  sentiments  of  high  respect. 
Yours,  truly, 

E.  H.  ANDERSON. 

Prof.  C.  V.  EiLEY,  Entomologist 
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2XPEBIMEHTAL  TESTS  OF  MAGHINEET  DESIGNED  FOE  THE  DE> 
STEUGTION  OF  THE  COTTON  WOEM. 

Report  by  W.  S.  Barnard,  Ph.  D.* 

U.  S.  Department  of  Agriculture, 
Entomological  Division, 
WdshingtoUj  D,  C,  Augtist  15,  1883. 
Sir  :  Under  your  direction  I  have  prepared  and  hereby  submit  the 
following  report  on  the  experimental  tests  made  during  the  last  three 
TV'eeks  near  Selma,  Ala. 


KespectfuUy, 
€.  V.  EiLEY,  Entomologist 


W.  S.  BARNARD,  Assistant. 


REPORT. 

Jhe  Cotton  Worm  machine  described  in  the  annual  report  for  1881-82, 
and  now  subjected  to  field  tests,  is  shown  to  be  suited  only  for  cotton 
«o  planted  that  the  rows  are  spaced  apart  very  equally,  since  it  lacks 
adaptability  to  the  usual  greiit  differences  of  intersi)aces  between  the 
rows.  Unfortunately,  nothing  very  closely  approaching  ideal  straight- 
ness  of  rows  or  equality  of  width  between  them  can  be  detected  in  the 
South,  even  in  such  fields  as  are  said  to  be  "planted  perf^tly  true." 

•  Letter  of  instruction. 

Department  of  Agriculture, 

Division  of  Entomology, 

July  14,  1883. 
Sir  :  You  wiU  proceed  to  Selma,  Ala.,  on  the  18th  of  this  month  to  carry  out  in  detail 
the  verbal  instmctions  which  I  have  given  you.  These  are,  chiefly,  to  take  with  you 
or  send  all  the  machinery  necessary  to  put  together  and  operate  the  spraying  machine 
iUustrated  on  Plate  IX  of  our  last  annual  report.  Yon  will  t^st  this  machine  thor- 
oughly, in  order  to  settle  by  experience  the  numerous  points  that  have  not  yet  had 
practical  field  demonstration.  -Thus,  the  most  satisfactory  form  of  nozzle,  whether 
for  London  purple,  Paris  green,  or  kerosene  emulsion,  the  number  of  rows  it  is  found 
best  to  spray  at  once,  the  relative  effects  of  finer  or  coarser  sprays,  and  particularly 
the  effect  of  petroleum,  etc.,  etc.  Be  particular  to  ascertain  the  actual  cost  and 
actual  area  covered  by  a  given  amount  of  liquid.  You  will  spend  no  time  in  testing 
other  devices  or  modes  of  poisoning. 

•  #  »  «  «.*  # 

Resi>ectfully, 

C.  V.  RILEY, 

dntomologist, 

Jatistant.  Entomologicul  Division,  ^ 

(39) 
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In  the  more  evenly  disposed  cotton,  stiff  fork  apparatus,  made  light  and 
shorter,  to  supply  only  four  rows  at  each  drive,  and  hungtloosely  upon 
hooks  instead  of  eyes,  without  the  ratchet  lever  elevator,  and  capable 
of  being  easily  slid  by  hand  to  the  left  or  right,  as  infringement  on  row 
crooks  from  time  to  time  required,  proved  susceptible  of  use  with  due 
watchfulness ;  but  the  eight-row  machine  was  too  heavy  to  be  thus 
shifted  by  hand,  and  being  stiff-backed  with  rigid  descending  pipes,  no- 
eight  consecutive  rows  could  be  found  regular  enough  to  be  callipered 
for  much  distance  by  this  device.  The  inflexibility  also  prevented  con- 
formability  of  the  apparatus  to  inequalities  of  the  ground,  an  eleva- 
tion straining  hard  on  one  descending  pipe,  lifting  the  others  from  the 
ground,  etc.,  and  the  light,  flexile,  jointed  nozzle-arms,  •being  borne 
upon  severely  by  the  stiff  pipe  system,  soon  became  impaired,  whereas- 
they  had  formerly  and  have  since  worked  well  on  the  yielding  stem- 
pipes  of  the  adjustable  machines  which  were  tested  at  the  time  of  the 
Atlanta  exposition,  as  well  as  in  these  last  experiments.  For  under- 
spraying,  this  old-fashioned,  stiff,  cross-pipe  system  is  shown  to  be  wrongs 
as  originally  foreseen,  unless  some  power  can  be  brought  to  bear  to  en- 
force a  system  of  greater  straightness  and  equality  in  planting  cotton* 
A  considerable  amount  of  the  irregularity  in  rows  has  been  attributed 
to  the  "  constitutional  perversity  and  crookedness  of  the  nigger,"  ap- 
pearing from  the  bad  execution  of  his  instructions.  But  even  if  this  could 
be  corrected  it  is  not  the  matter  of  vital  importance,  for  the  planter 
himself,  as  well  as  the  field-hand,  is  guided  by  a  natural  principle 
which  will  always  control  and  stand  against  any  contrary  theoretical 
or  mechanical  rule.  According  to  "  the  strength  of  the  ground,''  the  size 
of  plant  it  will  produce,  will  the  rows  run  wider  or  narrower  in  any  par- 
ticular "  out "  or  part  of  a  "  cut."  This  accounts  for  the  diverging  and 
meandering  rows,  for  the  many  "  cuts  "  of  a  plantation  diflfering  among^ 
each  other  in  their  row-widths  as  observed  everywhere. 

As  to  conveyances  for  underspraying  apparatuses,  it  was  found  not 
desirable  to  use  a  wagon  or  cart  of  ordinary  width  (5  feet)  in  cotton 
only  3  feet  wide  or  less,  because  of  the  much  injury  done  to  the  plants- 
by  the  wheels.  Most  of  the  cotton  in  the  Carolinas,  Georgia,  Ten- 
nessee, Alabama,  and  Mississippi  comes  within  these  dimensions ;  hence 
a  shorter  special  axle  for  the  cart  or  wagon  wheels  should  generally 
be  employed  in  any  conveyance  for  the  apparatus.  But  where  se- 
verely threatened  by  worms  the  ordinary  wagon  or  cart  will  do  lesa 
damage  than  the  pest  in  any  kind  of  cotton;  and  it  is  on  this  ac- 
count that  wagons  are  already  used  to  a  considerable  extent  for  trans- 
porting poison  and  broadcast  spraying  devices  in  all  kinds  of  fields. 
Mr.  A.  T.  Jones,  near  Selma,  uses  four  mules  on  his  heavy  spraying- 
machine.  But  ordinarily  the  common  plantation  cart  will  be  found  the 
most  suitable  vehicle.  This  or  the  lumber  wagon  will  straddle  rows- 
4  feet  apart  or  over  without  injury  te  the  plants  except  in  turning,, 
and  that  is  surprisingly  small,  being  least  with  the  cart.    With  shaffca 
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placed  in  the  usaal  position  the  mule  must  travel  on  a  row  to  have  the 
two  wheels  straddle  it  properly,  and  this  not  practical.  I  ob\iated  the 
objection  by  a  pair  of  rough  shafts  set  to  one  side,  one  shaft  coming 
firom  the  center  of  the  cart  and  the  other  standing  outside  of  the  wheel ; 
thus  the  mule  is  held  nearly  in  front  of  one  wheel  and  midway  between  a 
pair  of  rows.  In  practice  it  is  shown  that  the  slight  side-draft  caused 
by  this  arrangement  amounts  to  almost  nothing.  And  it  should  be  re- 
membered that  it  is  common  in  the  North  to  use  side  shafts  on  sleighs, 
buggies,  &c.  The  apparatus  is  easily  pulled  by  one  mule,  which  should 
travel  preferably  in  front  of  the  right  wheel. 

The  personal  labor  required  is  such  that  the  pumper  may  also  drive 
and  keep  an'eye  on  the  machine  behind.  It  is  most  convenient  when 
the  stirrer,  pump,  and  barrel  are  placed  near  the  left  side  of  the  cart  with 
the  lever  or  pump-handle  standing  crosswise.  The  operator  then  only 
looks  to  the  right  and  the  left  instead  of  having  to  look  backward.  The 
mule,  accustomed  to  working  in  cotton,  follows  between  the  rows  as  a 
rule  without  being  guided,  and  the  pumper  is  free  to  turn  him  at  the 
ends.  In  this  manner  one  man  can  use  the  apparatus  alone  without 
working  any  harder  than  he  should.  Still,  it  is  generally  preferable  to 
have  a  boy  attendant  to  assist  at  times,  and  where  a  larger  pump  with 
a  very  wide  system  of  pipes  to  supply  a  large  number  of  rows  is  engaged 
it  will  be  well  to  have  two  men  to  take  turns  at  pumping  in  cases  where 
a  pump  motor  is  not  provided.  With  such  labor,  the  adjustable  under- 
spraying  machines  which  I  have  devised  and  shall  notice  below  were 
operated,  the  best  hand  being  a  mulatto  who  worked  for  fifty  cents  a 
day,  which  is  a  common  price  for  cotton-field  hands.  Thus  the  labor 
cost  is  small,  and  one  or  two  men  with  a  machine  can  do  much  more  and 
better  spraying  than  a  large  gang  does  by  ordinary  methods. 

The  rapidity  depends  altogether  on  the  width  of  the  pipe-system,  or 
number  and  width  of  rows  supplied,  or  the  size  of  the  cotton,  of  the  noz- 
zle-discharges and  of  the  pump,  on  the  velocity  or  pressure  applied,  and 
on  the  speed  of  the  mule.  It  may  vary  with  any  one  of  these  details.  I 
had  only  one  pump,  this  rather  small,  and  could  not  try  the  effects  of 
different  sizes.  There  was  not  much  diversity  in  the  cotton  and  it  was 
below  medium  size.  At  Selma,  I  labored  under  difficulties  from  bad 
workmanship,  from  lack  of  available  mechanics  for  constructing  the 
devices,  on  which  account  there  were  bad  joints  in  the  apparatuses,  which 
leaked  some,  and  which  would  loosen  and  at  times  come  apart  when 
high  pressure  was  applied,  thus  causing  stoppages  in  the  work.  Under 
the  circumstances  the  question  of  time  and  scope  could  not  be  very  sat- 
isfactorily tested  ;  but  as  to  the  very  fine  small  sprays  for  small  cotton 
the  following  conclusions  result  from  this  experience : 

Taking  nearly  average  sized  cotton,  and  the  parts  of  the  apparatus  of 
medium  capacity,  an  acre  and  a  half  was  poisoned  in  one-half  an  hour^ 
24  feet  wide  being  poisoned  at  a  single  drive,  and  the  rows  were  quite 
short.    Twice  this  rapidity  can  be  attained.  ^'^i^'^^^  by^ou^ic 
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The  quantity  of  liquid  and  poison  used  also  depends  on  the  various  con- 
ditions stated  as  determining  the  rapidity.  The  amount  of  liquid  to  the 
acre,  as  near  as  could  be  estimated  under  the  circumstances,  ranged 
from  10  to  40  gallons,  according  to  the  size  of  the  spray-discharge  and 
of  the  cotton.  The  quantity  of  poison  is  in  direct  proportion  thereto, 
being  one-eighth  to  one-half  a  pound  of  London  purple,  or  one-fourth 
to  four- fourth 8  of  a  pound  of  Paris  green  to  the  acre. 

The  stirrer-pump  device  is  a  most  perfect  thing  for  the  purpose  and 
^ave  the  greatest  satisfaction.  This  contrivance  is  described  and  illus- 
trated in  the  annual  report  for  1881-'82  (pi.  ix,  pp.  159-161).  The  pump 
has  heavy  metallic  valves,  and  its  piston-head  has  no  soft  packing,  so 
there  is  nothing  about  it  that  can  get  out  of  order.  Yarn  packing  is 
used  in  the  stuffing-box  at  its  top.  Being  double  acting  it  throws  a 
strong  and  constant  stream.  Only  one  trunnion-eye  need  be  moved, 
and  a  single  iron  wedge,  instead  of  two,  is  sufficient  for  setting  it.  The 
wedge  has  on  its  head  a  catch  whereby  it  is  easily  pryed  out,  and  an  eye 
by  which  it  is  chained  fast  to  prevent  losing  it.  In  place  of  the  wooden 
stirrer  bar  formerly  employed  I  have  made  ^n  iron  one  having  a  spring 
at  the  middle  to  clamp  snugly  in  the  eye  at  the  bottom  of  the  pump. 
This  will  not  weaken  with  age  or  break.  The  cord  or  chain  for  pulling 
out  the  bar  is  not  essential,  as  by  having  the  end  bung-hole  of  two 
inches  diameter  a  pair  of  tongs  or  i)inchers  can  be  inserted  to  take  hold 
of  the  end  of  the  stirrer  and  extract  it.  The  main  hose  or  pipe  has  a 
screw  union,  by  which  it  is  easily  separable  from  the  pump. 

The  descending  pipes  between  the  rows  should  have  flexion  and  tor- 
sion in  their  joints  or  segments  or  hangings.  The  ground  beneath 
the  cotton-rows  is  highly  ridged,  and  the  mid-furrow  between  each 
pair  of  rows  is  deep.  The  ground  thus  formed  operates  upon  the 
lower  parts  of  each  descending  pipe  or  its  appurtenances,  when  suita- 
bly shaped,  so  as  automatically  to  guide  the  pipe  and  its  nozzles 
between  the  rows,  and  to  follow  any  crooks  therein  even  when  the 
oonveyance  is  not  driven  in  conformity  with  such  irregularities.  This 
automatical  adjusting  is  allowed  to  a  large  extent  even  when  the 
top  of  the  descending  pipe  is  firmly  or  non-adjustably  attached,  pro- 
vided that  the  descending  pipe  be  flexile  in  some  part  of  its  course. 
"This  was  shown  in  the  earlier  flexile  forked  machines  which  were 
tested  for  this  Department  near  the  Atlanta  exposition.  For  the  ob- 
ject in  question  the  descending  pipe  may  be  flexile  throughout,  but  it 
is  more  commonly  preferable  to  construct  this  pipe  of  stiff  segments 
having  one  or  two  flexile  joints,  or  very  short  hose  segments;  one  at 
its  top,  and  another  at  about  two-thirds  or  one-half  of  the  way  down- 
ward therefrom.  It  is  also  generally  best  to  make  these  flexile  seg- 
ments or  joints  of  three-ply  or  two-ply  hose,  and  only  of  such  length 
as  to  allow  them  to  bend  like  knee-joints,  and  to  suffer  a  semi-rotation 
or  semi-torsion.  This  construction  prevents  the  trailing-fork  or  other 
end  part  from  getting  turned  upside  down,  or  from  remaining  jiyraftag 
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attitude  after  dragging  among  or  over  the  plants  in  turning,  and  it 
alwa^'s  tends  to  spring  or  throw  the  nozzles  back  to  such  positions  that 
they  deliver  a  properly-directed  spray  into  the  plants.  Where  torsion 
without  bending  is  desired  in  these  flexile  places  a  rod  extending 
through  the  interior  may  be  employed  somewhat  as  described  for  cross- 
piX)es  and  nozzle-arms  in  the  special  report  of  the  United  States  Ento- 
mological Commission  that  has  been  prepared.  The  arrangements  and 
constructions  referred  to  have  been  carefully  tested  this  season  to  cor- 
roborate the  results  of  previous  experience.  The  principle  involved 
is  simple  and  practical  in  its  operation,  having  been  tested  at  Atlanta, 
and  again  this  year  at  Selma,  Ala. 

The  flexile  nozzle-arms  of  the  Y-shaped  trailing  forks  which  were 
originally  designed  with  flexile  stems  worked  satisfactorily  thus  at- 
tached; but  when  these  fork-arms  were  tested  on  a  stiflly  hung  pipe, 
the  spring-rod  inside  soon  proved  too  weak.  The  strong  pendant 
T- forks  with  curved  or  sipping  side-arms  made  stift*  proxiraally,  and  hav- 
ing 3-ply  hose  for  their  distal  half  or  two-thirds,  stood 'Severe  usage  by 
all  methods,  since  they  were  made  of  stronger  tubing  and  had  much 
stouter  spring-rods  within.  The  spring-rod  in  each  arm  had  its  distal  end 
soldered  in  a  short  piece  of  tube  abutting  against  the  stem  of  the  nozzle. 
Forks  of  whatever  construction  will  be  guided  more  by  the  ridges  if 
the  arms  extend  in  a  somewhat  upward  direction  before  becoming  hori- 
zontal at  the  ends  beneath  the  plants,  as  the  median  part  of  the  fork 
can  then  sink  into  the  mid-furrow  and  be  guided  by  its  sides.  Prob- 
ably nothing  better  than  the  pendant  Y-forks  and  Tforks  can  be  de- 
vised for  spraying  upward  through  the  center  ol  the  plant  An  addi- 
tional pair  of  short  arms  or  of  nozzles  may  be  used  with  advantage  to 
discharge  from  near  the  median  line  in  divergent  direction  upward 
through  the  tops  of  the  plants.  The  simplest  plan  is  to  join  these  or 
tlie  simple  eddy  chambers  directly  to  the  stem-pipe  orits  extension,  low 
down.  Such  nozzles  may  be  attached  side  by  side,  or  in  what  I  call  a 
tandem  gang.  This  is  a  series  of  short  tubes  coupled  end  to  end,  each 
bearing  an  eddy -chamber  discharge.  These  may  be  rotated  on  their 
axes  and  so  are  adjustable  to  different  angles.  Those  who  prefer  to 
underspi^ay  the  top  of  the  plant  and  care  less  for  its  base  will  find  the 
tandem  arrangement  by  itself  the  best  device  for  that  purpose  for  throw- 
ing from  the  ground,  though  the  forks  answer  as  well  when  elevated, 
and  may  also  be  used  beneath  the  base. 

The  eddy-chamber  nozzles  seem  the  best  sprayers  available  for  ap- 
plying the  poison.  These  nozzles  have  been  tested  this  season  with  the 
discharge-hole  of  various  sizes,  from  onesixty-fourth  to  one-eighth  of 
an  inch  diameter.  The  smaller  orifices  give  the  finest  sprays  conceiva- 
ble. Indeed,  with  high  pressure,  the  spray  vanishes  into  vapor  and 
steam  which  does  not  fall,  but  rises  to  seek  the  clouds.  From  this  the 
damp  particles  of  poison  powder  must  separate  and  fall.  But  with  or- 
dinary pressure  too  fine  a  spray  is  not  attained.      Digitized  by  VjUuy  li:: 
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With  the  fiije  strainer  on  the  suction  end  of  the  pump,  clogging  mate- 
rials in  the  water  are  prevented  from  entering  the  pipe  system  or  the 
nozzles.  Additional  smaller  gauze  strainers  were  attached  to  the  ends 
of  the  metal  tubes  in  one  set  of  pipes.  They  keep  out  dirt,  etc.,  when 
the  pipes  are  separated,  but  may  not  prove  of  importance.  The  proper 
method  is  to  have  a  completely  closed  system,  with  folding  joints  that 
never  need  to  be  separated,  so  the  whole  can  be  folded  into  a  small  com- 
pact  package  for  transportation  by  rail  or  to  the  field.  Such  a  system 
has  given  great  satisfaction  by  its  couvenience,  as  well  as  by  allowing  na 
obstacles  to  enter  the  nozzles.  In  spite  of  the  most  perfect  precautions 
clogging  will  occur  at  the  outset  or  before  high  pressure  is  attained, 
chiefly  from  the  scales  of  iron  separating  from  the  interior  of  the  pipe 
as  loosened  by  rusting  and  jarring.  With  the  finest  nozzles  (one  sixty- 
fourth  inch  discharge)  these  seem  to  cause  no  more  diflSculty  than  with 
a  standard  beveled  one-sixteenth  inch  discharge.  The  nozzle  faces  may 
be  removed  to  let  out  any  obstacles  which  with  low  pressure  are  apt 
to  clog  the  outlet  and  stop  the  internal  rotation.  But  a  high  pressure 
should  always  be  used,  and  when  this  is  once  up  the  outlet  may  be 
pricked  with  a  pin,  and  it  will  discharge  with  an  almost  explosive  force, 
instantly  starting  an  inconceivably  rapid  internal  rotation,  which,  while 
sustained  with  due  pressure,  will  by  its  centrifugal  action  prevent  any 
particle  fix)m  again  finding  the  center  of  rotation  from  which  the  dis- 
charge takes  place.  This  is  especially  true  of  the  smallest  nozzles^ 
having  an  outlet  just  large  enough  to  admit  the  insertion  of  a  pin.  As 
previously  set  forth,  the  inner  edge  of  the  outlet  should  generally  be 
square  or  sharp.  In  the  eddy  chamber  a  great  hydraulic  pressure  is 
generated,  so  great  that  by  thumb  pressure  the  discharge  cannot  be 
stopped.  The  power  therein  accumulated  under  high  pressure  is  suffi- 
cient to  cut  through  and  disintegrate  any  obstructing  particles  or  fr^g- 
ments,  except  those  of  the  hardest  kind,  which  are  so  heavy  as  to  fly  off 
from  the  center  by  their  weight  and  momentum  when  the  velocity 
of  rotation  is  once  up  or  quickly  starts. 

The  top  adjustments  of  the  descending  pipes  are  very  important. 
These  tops  may  be  variously  hung,  combined,  or  constructed.  A  knowl- 
edge of  the  irregularities  of  ordinary  cotton  fields,  such  as  appear  chiefly 
in  crooks  of  the  rows  and  in  variations  of  width  between  them,  prevents 
the  idea  of  a  stiff,  unadjustable  attachment  of  the  tops  of  the  pipes, 
which  must  travel  between  and  more  or  less  against  the  rows.  Con- 
formity to  all  inequalities  of  the  ground,  its  numerous  ups  and  downs,  its 
dead  furrows,  ditches,  stones,  and  stumps,  should  likewise  be  attained. 
It  must  also  be  evident  that  a  large,  stift'  apparatus  is  difficult  to  haul 
about,  as  it  cannot  be  taken  entire  through  gates  except  with  much  la- 
bor. Of  course  it  is  possible  to  disjoint  the  parts  beforehand,  and  then 
screw  them  together  tight  afterwards  when  the  field  is  reached.  This, 
however,  is  hardly  practicable.  In  fact  the  separating  and  joining  of 
stiff  metal  joints  by  field  hands  is  a  failure.    Plumber's  tools  are  neces- 
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sary  for  thi8pnri>ose.  The  field  laborer  of  the  Southscrews  up  the  joint 
too  tight,  too  loose,  or  in  such  form  as  to  spoil  the  screw-threails.  Again, 
the  joints  become  rusted  together  and  a  vise  must  be  engaged.  The 
etiflf  system  also  requires  that  very  heavy  pipe  be  used,  as  the  leverage 
on  long  pipe  arms  enables  them  to  suffer  great  strain,  to  become  broken 
off  easily  at  the  end  where  the  thread  for  the  joint  is  cut,  whereas  with 
flexile  joints  no  leverage  power  but  only  tensile  strain  can  be  brought  to 
bear.  In  the  latter  case  very  light  tubing  can  be  employed  with  economy 
in  material,  cost,  labor,  and  salvage  of  cotton.  Moreover,  only  by  such 
light  flexile  apparatus  can  any  considerable  number  of  rows  be  treated 
at  once  from  beneath.  These  facts  have  been  substantiated  by  tests  of 
stift*  and  of  flexile  apparatus  this  season  more  fully  than  they  were  by 
the  Atlanta  tests,  in  which  one  light  machine  undersprayed  eighteen 
rows  of  cotton,  a  strip  twenty  yards  wide,  at  a  single  drive.  The  tests 
this  year  have  been  not  only  of  stift*  connections,  but  also  of  the  con- 
structions whereby  adjustability  of  the  descending  pipes  is  effected  au- 
tomatically and  by  hand.  These  have  already  been  Aoticed  above  or 
in  the  previous  reports  in  so  far  as  they  pertain  to  the  stem  or  body  of 
the  pipe  or  its  distal  appendages ;  hence,  next  in  order  may  be  considered 
more  specifically  and  in  natural  sequence  the  construction  and  arrange- 
ments of  the  tops  of  these  pipes  as  planned  and  tested  by  me : 

I.  The  stiff  hanging  tubes  have  been  tried,  as  already  set  forth,  in 
firm  union  with  a  stiff  back-pipe  or  cross-pipe  such  as  appears  in  many 
of  the  patented  sprayers,  as  Johnson's,  Daughtrey's,  etc.,  while  suffi- 
cient  objections  to  this  arrangement  for  underspraying  have  already 
been  presented.  It  is  the  first  construction  which  naturally  suggests 
itself  to  any  plumber  or  other  mechanic,  but  presents  no  special  adap- 
tation for  the  purpose,  as  has  been  shown  this  season  and  previously. 

II.  The  extremest  opposite  construction  to  the  foregoing  is  attained 
by  having  radiating  flexile  tubes  from  the  main  to  the  descending  pipes, 
instead  of  a  straight  and  stiff  cross-pipe.  By  this  arrangement  the 
hanging  pipes  are  swung  apart  or  nearer  together  independently,  and 
set  on  a  cross-bar  or  on  diverging  bars,  at  spaces  to  suit  rows  having 
different  courses  or  widths. 

By  way  of  variation  the  tubes  may  radiate  only  for  a  part  of  the 
distance,  and  for  a  space  run  close  beside  each  other  along  a  supporting 
bar  before  reaching  the  descending  parts.  The  parts  upon  the  support 
are  preferably  of  metal,  and  slide  readily  in  peculiarly  locked  hooks,  as 
simple,  easily  separable  attachments,  specially  devised  for  this  purpose. 
Where  the  descending  parts  have  flexibility  to  some  extent  they  may 
drag  in  the  cotton  in  turning,  as  stated  above.  It  is  shown  that  they  thus 
do  no  noteworthy  harm  to  the  plants;  also  that  they  themselves  do  not 
suffer  injury.  This  flexije  construction  is  simple,  and  generally  preferable 
in  combination  with  the  flexile  connectives  between  their  tops.  But 
should  any  prefer  that  the  hanging  parts  be  elevated  above  the  plants  in 
turning,  this  is  easily  done.    For  such  purpose,  and  to  shorten  the  lever- 
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age  in  lifting:,  the  descending  part  should  preferably  have  a  tiexile  joint 
just  below  midway,  to  bend  like  a  knee  when  the  lift  is  made.  The  upper 
half  of  the  descending  pipe  is  rigidly  continuous  with  the  stiff  parallel 
part,  forming  therewith  a  bent  angle,  while  the  proximal  end  of  the 
parallel  part  is  turned  backward  as  a  hollow  tubular  crank,  having  its 
handle-end  communicating  with  one  of  the  radiating  or  slack  hose  pipes, 
which  allow  the  stiff  parts  to  be  shifted  laterally.  By  swinging  the  back  - 
ward  crank-shaped  part  of  the  pipe  over  to  a  forward  position,  into  a 
catch,  the  hanging  parts  of  the  pipe  are  swung  upward  above  the  plants 
and  sustained  there.  This  season  two,  three,  and  four  of  these  crank- 
ended  pipes  were  tried,  combined  with  the  same  bar.  When  the 
horizontal  part  of  such  a  pipe  is  short  or  not  too  heavy  it  will  be  shifted 
laterally  automatically  by  the  trailing  part  by  the  method  already 
noticed ;  but  where  the  pipe  is  too  heavy  or  rough  to  slide  easily  the 
hand  of  the  pumper  must  occasionally  be  used  upon  the  proximal  or 
crank  end  to  shove  the  pipe  into  such  position  as  will  suitably  adjust 
the  nozzles  to  the  rows. 

In  the  divergent  arrangements  thus  indicated  the  shifting  or  lateral 
adjustability  is  permitted  by  opening  or  shutting  the  angles  between 
the  diverging  tubes,  and  this  is,  in  its  operation,  in  some  sense,  analo- 
gous to  taking  out  and  letting  out  slack  in  the  connecting  parts  between 
the  nozzles.  By  a  surplus  amount  of  inflection  or  slack,  by  joint  or  other 
flexibility,  in  a  tube  or  tubes  connecting  the  tops  of  any  two  neighbor- 
ing pipes,  whether  right,  left,  or  mesial,  in  a  system,  the  two  can  be  sep- 
arated, approximated,  or  independently  adjusted  to  the  extent  desired* 
By  this  method  the  stiff*  pieces  sliditig  on  the  bar  and  supporting  the 
pipe-tops  can  be  short,  light,  and  arranged  somewhat  end  to  end,  joined 
in  tandem  order,  with  intermediate  flexile  crooks  that  may  be  extended 
or  shortened  as  operated  by  the  automatic  action  of  the  trailing  branch. 
These  tandem  gangs  of  light,  sliding  segments  for  supporting  or  sup- 
plying the  tops  of  the  pipes,  have  stood  a  satisfactory  test  in  the  cot- 
ton this  season. 

Such  parts  may  also  be  arranged  on  bars  having  a  slope  backward 
or  downward,  as  on  the  A-frames,  or  other  kinds  of  frames,  or  they  can 
be  set  in  a  somewhat  zigzag  manner  on  a  cross-bar.  This  use  of  a 
slope  gives  certain  advantages,  and  characterizes  some  varieties  of 
apparatus  closely  related  to  that  just  noticed.  In.  these,  the  pulling 
of  the  downward  pipe,  by  its  gravitation  or  friction,  causes  its  top 
piece,  which  has  an  inclination  to  slide  on  the  slope,  to  travel  in  a 
diagonal  direction  along  on  the  support  and  across  the  rows ;  but  work- 
ing in  opposition  thereto  is  a  pull-line  or  cord  having  one  end  on  a 
winder  near  the  hand  of  the  pumper.  Letting  out  the  line  allows  the 
pipe  to  travel  farther  along  the  slope,  and  windipg  it  up  draws  the  pipe 
in  the  opposite  direction.  Thus  any  pipe  at  a  distance  can  be  easily 
shifted  and  set  at  a  point  to  suit  by  letting  out  or  drawing  the  line.  This 
principle  I  have  executed  in  three  ways :  In  the  first,  the  supply  tube 
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supports  the  huDgpipe  and  slides  in  eyes  situated  diagonally  with  re- 
ference to  the  hungpi|)e.  In  the  second,  the  pipe-top  is  supplied  by  a 
flexile  piece  of  hose,  and  is  supported  by  a  long  slide-rod  on  one  or 
two  of  its  sides,  and  inserted  through  loose  eyes  placed  diagonally  from 
the  course  of  traction,  as  in  the  foregoing  case.  In  the  third  instance^ 
the  top  is  similarly  supplied  by  a  hose,  but  is  hung  by  a  peculiar  locked 
hook,  eye,  or  loop  which  glides  loosely  on  a  stiftiyset  diagonal  bar.  The 
simple  wooden  A-frame  answers,  and  a  series  of  small  sloping  metal  bara 
of  gas- pipe  were  arranged  on  a  wooden  cross-bar.  This  device  worked 
wrell.  Many  kinds  of  winders  would  apply,  but  a  simple  plan  is  to  wind 
the  small  rope  or  cord  around  a  pair  of  large  eye-screws  placed  3  inches 
apart.  The  set  line  can  be  attached  at  any  point  along  the  sliding 
parts.  Behind  the  proximal  end  of  the  range,  through  which  any 
pipe-top  is  to  be  allowed  to  slide,  the  line  may  pass  through  a  large 
screweye  and  thence  to  an  extension  of  the  pipe-top  above  the  axis  on 
which  it  is  hung.  Then  the  pipe  may  be  drawn  to  this  place,  and  by  an 
extra  pull  its  top  will  be  brought  down  to  the  eye  and  the  lower  parts 
of  the  pipe  will  be  tilted  upward  above  the  plants  for  turning,  when  this 
feature  is  desired. 

Concerning  the  use  of  kerosene  upon  cotton,  the  following  should  be 
stated :  About  10  gallons  were  applied,  half  undiluted  and  half  in 
emulsion  variously  diluted.  The  undiluted  petroleum  destroyed  about 
10  per  cent,  of  tjie  foilage  sprayed  by  it.  The  undiluted  milk-kerosene 
emulsion  ruined  only  about  2  per  cent.,  and  this  diluted  injures  less  aud 
less  according  to  the  attenuation,  but  all  treated  was  injured  to  at  least 
a  slight  extent.  The  sprays  were'  hardly  satisfactory,  as  the  tubing 
would  not  permit  the  high  pressure  necessary  for  a  very  fine  mist,  and 
the  indications  are  that  with  the  finest  spray  the  strong  kerosene  and  its 
slightly  diluted  preparations  may  possibly  yet  become  used,  in  proper 
hands  with  great  caution,  upon  the  crop,  but  additional  experimental 
tests  are  needed. 

The  apparatus  taken,  with  the  different  machines  constructed  at  Selma 
and  overcoming  the  objections  herein  set  forth,  have  been  shipped  to  the 
Department. 

The  leading  conclusions  from  the  experiments  upon  the  special  points 
in  my  instructions  may  be  extracted  from  the  above  and  briefly  sum- 
marized as  follows : 

At  Selma,  I  operated  the  machine  taken  from  the  Department  and 
tested  the  points  in  question,  so  far  as  circumstances  permitted.  The 
distinctive  feature  of  the  machine,  its  stiff  supporting  pipes,  unfitted  it 
for  the  work  to  be  accomplished.  As  fields  could  not  be  found  having 
rows  practically  of  the  same  regular  width  as  the  spaces  at  which  the 
downward  pipes  were  held  stiff  by  their  supporting  pipe,  that  permitted 
no  independent  lateral  adjustment  of  the  tops  of  the  hanging  pipes  with 
reference  to  each  other  or  to  the  rows  having  different  or  varying  widths^ 
this  vital  impediment  at  the  outset  frustrated  its  use  and  the  obtain- 
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meiit  of  results  dependent  thereon.  The  tests  showed  that  with  a  pipe- 
system,  without  lateral  adjustability  at  the  top,  very  few  rows,  usually 
not  more  than  four,  can  be  treated  at  once.  In  this  small  form  the  whole 
pipe  system  can  occasionally  be  moved  laterally  by  hand  as  the  row 
irregularities  require  it. 

The  forks  were  operated  dragging  upon  the  ground,  and  also  set  at 
different  heights.  The  ratchet  for  vertical  adjustment  subserved  this 
purpose  satisfactorily.  Where  it  is  desired  to  spray  the  base  and  interior 
of  the  plants  from  beneath,  the  nozzle  arms  must  necessarily  be  car- 
ried near  or  on  the  ground,  and  with  medium  to  small  cotton  this  method 
iilso  sprays  the  tops  sufficiently  well,  but  if  the  growth  be  heavy  and 
<lense  it  proves  better  to  set  the  forks  higher  for  more  thoroughly  poi- 
soning the  tops. 

The  stirrer  pump  worked  admirably ;  but  a  larger  pump  of  the  same 
kind  was  necessary  to  treat  a  greater  number  of  rows,  to  ascertain  how 
large  a  number  it  is  possible  or  advisable  to  spray  at  a  time.  While  the 
large  pump  was  being  constructed  and  shipped  the  time  limited  by  my 
orders  expired. 

Four  rows  may  be  set  as  the  number  it  is  most  practical  to  treat  at  a 
time  with  the  kind  of  machine  in  question. 

The  springs  of  the  fork-arms  should  be  larger  and  have  a  longer  bend 
than  in  the  samples  taken,  since  the  unyielding  attachment  of  the  stem, 
pipes  to  the  stift*  supporting  pipe  above  throws  on  the  springs  much 
greater  strain  than  occurs  in  the  machines  having  descending  parts 
hung  to  operate  independently  of  each  other.  ♦ 

Until  my  time  had  expired  worms  were  not  abundant  enough  to  study 
the  effects  on  them  of  the  coarser  and  finer  sprays  applied,  but  the 
coarser  spray  was  more  injurious  to  the  foliage  with  poisons,  and  still 
more  so  with  petroleum. 

The  standard  form  of  eddy -chamber  nozzle  was  used  with  discharges 
of  different  sizes.  The  smallest  discharge  holes,  of  ^  to  ^^^^  of  an  inch 
diameter,  with  very  high  pressure,  gave  the  most  satisfactory  results. 

The  "  actual  cost,  and  the  actual  area  covered  by  a  given  amount  of 
liquid,"  vary  greatly  with  the  width  between  the  rows,  the  sizes  of  the 
sprays  and  of  the  plants,  with  the  number  of  nozzles,  with  the  amount 
of  pressure  applied  and  the  volume  capacity  of  the  pump,  the  velocity 
at  which  the  machine  is  drawn,  etc.  On  account  of  the  complexity  of 
the  question,  and  especially  because  of  leakage  from  imperfect  pipe- 
joints  and  for  want  of  other  and  larger  apparatus,  the  question  could 
not  be  solved  with  any  exactness. 
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OV  SOME  OP  THE  HOETH  AKEEICAV  COSSIDiE,  WITH  FACTS  IN 
THE  LIFE  HISTOET  OF  COSSUS  CENTEEEVSIS  Lintner. 


By  Jamks  S.  Bailey,  A.  M.,  M.  D.,  Albany,  N.  Y. 


C0S8U8  centereruis  (Plate  I)  was  discovered  by  Dr.  Theodore  P.  Bailey 
in  1877.  For  many  years  previous  I  had  observed  that  many  trees  of  the 
FopuluH  tremuloides  had  perished  from  some  cause  then  nnknown.  The 
-central  shoots  of  other  trees  of  the  same  species  were  dead,  and  it  would 
only  require  a  few  years  to  finish  their  destruction.  Perforations  were 
found  in  the  trunks  of  these  trees,  some  of  recent  date  and  some  over- 
l^rown  with  bark,  leaving  the  cicatrices  plainly  visible. 

In  July,  1870,  a  brittle  pupa-case  of  the  Cossus  was  found  projecting 
from  one  of  the  openings,  which  gave  the  first  clue  to  the  nature  of  the 
borer  and  destroyer  of  the  timber. 

On  the  10th  of  June,  1877,  a  fresh  pupa-case  was  discovered,  and  on 
the  14th  of  the  same  month  the  first  Cossus  was  captured,  resting  upon 
the  same  tree  trunk.  Every  season  since  this  capture  the  Cossus  has 
been  taken,  but  in  some  years  in  greater  numbers  than  others. 

The  Cossus  usually  comes  forth  between  the  setting  and  rising  of  the 
«un,  and  when  the  trees  are  visited  daily  the  protruding  pupa-cases  left 
behind  by  the  escaped  imagines  informs  the  collector  how  many  of  the 
nsect^  be  may  expect  to  find. 

Their  color  similates  so  closely  the  color  of  the  bark  of  the  trees  that 
it  requires  good  eyes  and  very  close  observation  to  find  the  moths. 
One  unaccustomed  to  collect  them  might  view  an  infested  tree  for  a 
loug.  time  and  not  find  a  Cossus,  when  several  would  be  discovered  by 
an  expert  An  uneven  protuberance  on  the  bark,  or  the  short  stump 
left  of  a  decayed  broken  limb  are  favorite  resting  places  for  the  insect. 

The  moth  at  first  is  rather  sluggish,  and  can  be  easily  captured.  After 
it  has  been  abroad  for  some  days  it  is  wild  and  moce  or  less  muti- 
lated. This  Cossus  is  not  attracted  by  sugar,  as  might  be  expected 
from  its  aborted  tongue.*  The  moth  seems  to  belong  to  the  genus  Cos- 
9wt  Fabr.,  and  not  to  be  congeneric  with  Xyntun  robinicv.  The  head  is 
short,  eyes  naked,  labial  palpi  small,  appressed,  scaled.  The  thorax  is 
thickly  scaled,  th^  scales  gathered  into  a  ridge  behind,  and  is  squarer 


•  The  writer  is  desicons  of  produciug  all  the  known  facts  in  reference  to  this  insect 
in  th's  paper;  therefore  the  descriptive  parts  which  have  been  published  before  are 

reprudaced. 
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in  front  than  in  Xystus^  not  so  elongate  or  so  elevated  dorsally.  Tbe 
male  antennce  are  bipectinate;  the  lamellie  rather  short  and  ciliate. 
The  female  antennae  are  serrated.  It  is  allied  to  the  European  Cossus 
terebra  F.,  but  is  a  larger  insect.  It  differs  from  C.  querciperda  Fitch 
by  the  absence  of  any  yellow  on  the  male  hind  wing,  and  by  its  darker 
color  and  closer  reticulations. 

In  color  this  species  is  black  and  gray.  The  edges  of  the  thorax  and 
collar  are  shaded  with  gray,  more  noticeable  on  some  specimens  than 
others.  The  primaries  are  covered  with  black  reticulations,  which  are 
not  always  identical  in  their  minor  details  in  difterent  specimens,  nor 
sometimes  on  both  wings  in  the  same  specimen.  Beyond  the  cell  there 
is  a  transverse  continuous  line,  broader  than  the  rest,  and  outwardly 
bent  over  median  nervules.  The  brown  color  is  blackish  over  nearly 
two-thirds  of  the  primaries  from  the  base,  and  outwardly  gray ;  hind 
wings  rounded  in  both  sexes,  with  blackish  hairs  at  base,  pale  and  sub- 
pellucid,  with  short  gray  fringe,  before  which  there  is  a  narrow  black- 
ish edging.  The  abdomen  is  blackish.  The  males  are  smaller  than  the 
females.  The  smallest  male  expands  about  40"™,  the  largest  female 
over  60™'"  (see  Plate  I,  Figs.  10, 11,  and  12).  While  thus  far  the  Centre 
(^.  Y.)  locality  has  proved  to  be  the  chief  home  of  this  Oossus,  it  will 
undoubtedly  be  found'  elsewhere  wherever  the  Popultts  tremuloidm 
is  found.  Several  pupa^cases  of  this  species  have  been  found  in  the 
corporate  limits  of  Albany.  Usually  trees  of  less  than  1  foot  in  diameter 
are  attacked,  although  in  one  instance  a  pupa-case  was  found  in  a  tree 
measuring  16  inches  in  diameter. 

It  is  a  very  difterent  matter  to  observe  the  changes  of  insect  life  from 
the  eggs  .to  the  imago  when  feeding  upon  the  foliage  of  vegetation  than 
where  the  larvae  have  bored  deep  into  a  tree  trunk  and  feed  upon  the 
ligneous  fiber  and  its  circulating  fluids.  To  obtain  this  Information  it 
has  been  necessary  several  times  each  year  to  cut  down  trees  bearing  in- 
dications of  its  ravages,  and  to  dissect  them  into  fragments  the  size  of 
kindling-wood.  The  months  of  October^  April,  and  June  were  selected 
as  suitable  times  for  such  investigations.  October  14  we  visited  a  tree 
for  the  purpose  of  obtaining  caterpillars,  and  from  a  limb  4  feet  in  length 
six  caterpillars  were  taken,  two  of  which  were  occupying  cells  as  seen  in 
the  engraving. 

April  2  we  cut  from  a  tree  a  limb  3  fe^t  in  length,  and  in  it  we  found 
seventeen  caterpillars  of  three  distinct  sizes,  indicating  a  growth  for  eaeb 
year.  The  larger  ones  were  not  fully  grown.  All  of  them  were  actively 
passing  through  their  tunnels  in  the  wet  wood,  through  which  the  sap 
was  freely  flowing.  Kot  any  of  the  caterpillars  were  occupying  pupa- 
cells  at  this  time.  June  12, 1881,  we  again  visited  a  tree  when  the  insects 
were  emerging.  The  tree  selected  was  far  advanced  in  decay,  from  the 
effects  of  the  tunneling  of  the  larvse ;  only  about  4  feet  of  the  trunk  was 
alive,  with  a  few  lateral  branches  in  foliage,  scarcely  enough  to  support 
its  respiration.    In  the  trunk  were  found  fresh  pupa-cases,  pupje,  and 
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caterpillars.  Again  three  crops  of  larvae  were  foniid ;  the  larger  ones 
were  inactive  and  lying  in  the  sap-wood,  with  their  heads  close  to  the 
bark  which  was  gnawed  nearly  through  to  the  outer  surfaee.  Tlicse 
ciiterpillars  had  evidently  taken  their  last  position  preparatorv  to  tbeir 
final  transformation  into  pupae.  Pupse  were  also  found  occupying  the 
same  position,  and  when  the  bark  was  removed  were  visible. 

The  larva  taken  October  14  from  its  burrows  is  45'*™  in  length,  of  a  i>ale 
flesh  color.  It  is  a  little  broader  anteriorly.  The  prothoracic  segmtMit 
is  blackish  brown  above,  the  dark  color  edged  with  a  dirty  orange  shad- 
ing. The  head  is  mahogany  brown,  shining,  slightly  roughened.  The 
mandibles  are  black,  with  strong  teeth.  The  surface  of  the  head  gives 
rise  here  and  there  to  single  scattered  hairs. .  The  antennae  are  three- 
jointed;  the  second  joint  gives  rise  to  a  single  long  hair.  The  seventh 
eighth,  ninth,  and  tenth  abdominal  segments  are  pro^ided  with  false 
feet.  The  segments  are  marked  with  a  lateral  row  of  brown  dots  above 
the  reddish  stigmata,  and  there  is  a  row  of  similar  dots,  two  to  a  segment^ 
on  each  side  of  the  dorsal  line.  These  dots  give  rise  to  single  pale  hairs. 
The  larva  moves  with  freedom  either  backward  or  forward.  The  bur 
rows  which  it  excavates  are  about  15™*"  in  width  and  terminate  in  the 
pupating  cell,  which  is  about  40"™  in  length,  smooth.;  the  extremity 
towards  the  opening  is  closed  by  a  wad  of  finer  and  then  coarser  filings 
of  the  wood.  The  coarser  splinters  are  not  detached  entirely  from  the 
wood,  but  are  split  up  by  the  larvae  all  around  the  top  of  the  cell,  and 
project  like  bristles,  appearing  somewhat  as  those  wooden  toy  trees  which 
are  made  for  children,  and  which  are  formed  by  shaving  down  the  wood 
and  leaving  the  shavings  adhering  by  one  end.  These  splinters  make 
a  firm  wad.  Against  them  are  piled  a  quantity  of  fin^r  chips  or  thin 
filings,  which  are  loose  but  pressed  together. 

The  cell  (Plate  1,  Fig.  7)  is  about  40™"  from  the  outer  bark  of  tho  tree, 
and  the  chrysalis  (Figs.  8  and  9)  makes  its  way  to  the  air  through  the 
burrow,  by  means  of  its  teeth  on  the  segments  and  the  spinose  process 
on  thefirontjby  which  it  forces  itself,  by  stretching  and  contracting  the 
abdomen,  through  the  wood  scrapings  which  close  the  cell,  until  it  comes 
to  the  end.  We  have  noticed  a  fine  thread  of  silk  proceetling  from  the 
spinneret  of  the  larva,  although  in  the  cocoon  we  have  found  no  silk 
whatever.  The  cocoon  or  pupa-cell  seems  to  have  been  formed  by  wedg- 
ing first  coarser  and  then  finer  strips  of  the  wood  together,  and  seems 
to  be  merely  a  more  carefully  and  smoothly  finished  enlargement  of  the 
original  burrow. 

A  specimen  of  the  pupa  which  I  have  examined  is  about  30""  in  length, 
narrow,  brownish  black,  shining  rugose.  The  clypeus  presents  a  strong, 
broad,  spinous  process,  supported  at  base  by  lateral  projections.  On 
the  under  side  it  descends  into  a  wide  sulcation  terminating  in  a  broad 
projection.  The  capital  appendages  are  visible,  and  here  and  there  arise 
isolated  hairs  as  in  the  previous  stage.  The  abdominal  segments  are 
I)rovided  with  teeth  over  the  dorsum,  decreasing  in  size  to  the  stigmatal 
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line.    The  anal  segment  is  provided  with  two  unequal-sized  terminal 
teeth  on  each  side  of  the  vent.    (Plate  I,  Figs.  8  and  9.) 

The  chrysalides  vary  much  in  size,  and  some  of  them  are  infested  with 
an  ichneumon  fly,  which  preys  on  the  caterpillar]  A  pupa  was  observed 
endeavoiing  to  make  its  way  to  the  surface  of  the  bark,  but  seemingly 
unable  to  extricate  itself,  when  assistance  wa^  rendered  by  enlarging 
the  orifice.  It  was  laid  in  a  paper  box  for  hatching.  A  few  days  after- 
wards many  minute  ichneumons  were  observed  resting  upon  the  wall 
near  the  box.  On  examination  they  were  found  to  be  escaping  through 
minute  holes  in  the  pupa,  which  would  barely  admit  a  No.  3  entomolog- 
ical pin.  Fifteen  of  these  perforations  were  counted  in  this  pupa.  I 
presume  that  the  larva  of  the  Gossus  is  pursued  in  its  burrows  by  the 
parent  parasite.  If  so  it  is  curious  that  the  Gossus  pupa  is  not  killed 
by  the  parasites  until  it  has  worked  itself  up  to  the  mouth  of  the  tun. 
nel,  thus  allowing  the  ichneumon  flies  to  escape  outside. 

When  ready  to  emerge,  the  pupa,  by  means  of  stout  cusps  on  its  ab- 
dominal segments,  works  itself  to  the  end  of  the  opening,  and  with  its 
poiated  head-case  the  thin  portion  of  bark  which  has  been  left  by  the 
caterpillar's  instinct  is  severed  and  removed.  It  pushes  itself  through 
the  opening  as  far  as  the  ba«e  of  the  abdomen,  by  a  sort  of  rotary  mo- 
tion, which  acts  in  its  mode  of  cutting  like  a  carpenter's  center-bit.  The 
thoracic  end  of  the  pupa  after  exposure  a  short  time  to  the  air  becomes 
dry  and  splits,  and  the  moth  escapes,  climbing  ui»  the  bark  of  the  tree, 
shaking  out  its  wings,  until  developetl.  After  the  moth  has  escaped  the 
empty  pupa-case  may  still  be  seen  protruding  from  tlie  entrance  of  the 
tunnel.  It  is  not  true  that  Cossus  cent^remis  prefers  dead  wood  to  bur- 
row in.  It  is  a  fact  that  it  is  most  frequently  found  in  partially  decayed 
trees,  for  after  the  larvae  obtain  a  lodgment  by  its  perforations  in  di- 
verse directions  through  the  heart  and  alburnum,  admitting  air  and 
water,  it  causes  irreparable  decay.  There  are  three  species  of  poplar 
found  in  the  vicinity  of  Gentre,*  viz,  grandidentata^  dilatola,  and  tremu- 
loidesj  but  as  yet  C.  centeremis  has  only  been  found  in  the  Populus 
tremuloides. 

It  is  stated  by  Harris  that  C  ligniperda  deposits  her  eggs  on  the  bark 
near  the  root  of  the  tree,  which  I  believe  is  tbe  habit  of  most  of  the 
borers.  It  would  seem  from  the  following  that  it  is  not  the  invariable 
mode.  In  splitting  open  a  tree  trunk  on  June  12  a  Gossus  was  observed 
to  fly  from  the  cleft,  which  on  being  captured  proved  to  be  a  female. 
It  was  supposed  she  had  taken  possession  of  a  tunnel  for  the  purpose 
0  depositing  her  eggs.  The  loose  dibris  from  the  excavations  was 
gathered  together,  an  examination  of  which  revealed  Gossus  eggs. 
(Plate  I,  Figs  1  and  2.)  The  female  was  confined  in  a  boxj  the  next 
morning  she  had  deposited  fifty -two  eggs;  some  of  them  were  attached 
to  the  sides  and  others  on  the  bottom  of  the  box.    Some  of  the  egg^ 
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were  deposited  sinjrly  and  some  in  confused  lieapp,  and  were  attached 
to  e^ch  other  and  to  the  box  with  a  viscid  substance. 

Another  female  was  captured  June  20,  and  in  forty  eif^ht  hours  after 
being  pinned  she  had  deposited  sixty  eggs,  which  varied  somewliat  in 
color  from  the  former. 

The  Cossus  after  being  pinned  is  very  restive,  especially  while  de- 
positing her  ova  and  by  the  constant  motion  of  the  oviposter  in  endeav- 
oring to  extrude  the  ova.  The  loo^e  abdominal  scales  are  removed  and 
attached  to  the  eggs  by  the  moist  viscid  fluid  with  which  they  are  cov- 
ered, and  which  often  gives  them  the  appearance  of  being  clothed  with 
scales.  A  few  of  the  ova  collected  this  season  have  this  a])pearance, 
but  a  strong  lens  exposes  the  true  condition.  (\  centerensis  is  not  so 
prolific  as  some  of  the  other  species  of  Co8sida\  C,  robinice  Peck  aiul 
C.  querciperda  Fitch  have  been  known  to  extrude  upwards  of  three 
hundred  ova.  In  European  sj>ecies  over  one  thousand  ova  have  been 
found  on  dissection.  The  ruin  of  whole  forests  of  timber  in  which  these 
insects  revel  is  doubtless  prevented  by  the  destruction  of  the  egjjs  by 
ants  and  birds,  the  size  of  the  egg»  being  sufficient  to  form^  tempting 
morsel.  In  a  state  of  nature  the  female  Cossus  de^wsits  a  small  num- 
ber of  her  ova  upon  each  tree  which  she  visits  until  her  supply  is  ex- 
hausted. 

This  season  the  enlarged  perforations  through  the  bark  show  unmis- 
takable evidence  that  the  trees  had  been  recently  visited  by  wood- 
peckers, which  could  find  little  difficulty  in  procuring  an  abundance  of 
full-grown  larvflP. 

C.  centerensis  is  found  throughout  the  region  known  as  the  pine  bar- 
rens, which  cover  an  area  of  perhaps  12  square  miles  between  Albany 
and  Schenectady.  The  soil  of  this  region  seems  especially  well  adapted 
to  the  growth  of  the  timber  which  it  supports. 

At  the  present  time  no  correct  observations  have  been  made  in  ref- 
erence to  the  molts  of , the  caterpillars,  but  information  on  this  subject 
will  soon  be  obtained  from  Mr.  A.  H.  Mundt,  of  Illinois,  who  has  had 
opportunities  of  observing,  up  to  the  fourth  molt,  the  caterpillars  of 
C.robiniWj  which  are  found  in  the  willows  and  poplars  in  his  vicinity. 

Cossus  centerensis  appears  every  year,  and  from  observations  and  from 
numerous  examinations  of  the  trees  by  actual  sections  during  the  three 
months  of  the  year  enumerated,  1  am  convinced  that  the  caterpillars 
are  not  fully  matured  until  the  end  of  the  third  year,  when  they  arrive 
at  their  perfect  or  winged  state.  The  pupa  state  is  comparatively 
short,  lasting  less  than  a  month  before  the  moth  appears.  From  figures 
3,  4,  and  5  of  Plate  I  we  see  representations  of  cateri)illar8  found  Octo- 
ber 14,  which  establish  the  fact  beyond  dispute,  through  observations 
extending  over  many  years,  that  it  requires  three  full  years  for  the  cat- 
erpillar to  arrive  at  maturity. 
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Cossus  ANGBEzi  Bailey. 

(Plate  II,  Fi>f.6.) 

We  repeat  the  original  description  of  this  species,  given  in  Papilio  for 
June,  1882  (Vol.  H,  No.  C,  p.  93) : 

C08SU8  ANGRKZI.  u.  8.  9  .  Head  somewhat  narrow  ou  the  vertex.  Collar  and  head 
yellowish  gray,  thorax  black ;  the  edges  of  the  teguUe  shaded  with  yellowish  gray. 
Fore  wings  with  a  nearly  white  ground,  shaded  with  black,  and  with  black  reticula- 
tions. Hind  wings  yellowish  gray,  mottled  with  blackish  outwardly.  The  fore  wings 
have  I  he  costal  edge  pale,  marked  with  black ;  the  black  shading  obtains  on  costa  at 
apical  tbii*d,  and  over  the  whole  wing  at  terminal  third,  extending  obliquely  down- 
>vanls  and  inwards;  there  are  a  series  of  iuterspaeial  longitudinal  black  streaks  be- 
fore the  margin,  more  or  less  defined.  Fringes  whitish,  dotted  with  black  opposite 
the  ends  of  the  veins,  which  latter  conversely. are  whitish.  Thorax  shaded  with  yel- 
lowish gray  behind.  Abdomen  dark  gray.  Beneath  the  wings  repeat  the  markings 
vory  distinctly,  owing  to  the  strong  contrast  of  the  pale  ground  color  with  the  black 
markings.  Expanse,  8*2""".  1  9.  Wells,  Elko  Co.,  Nevada.  From  the  late  Mrs. 
Caroline  Chase.    Type,  coll.  James  S.  Bailey. 

This  I  believe  is  a  true  CossuHy  although  the  S  is  not  known  to  me. 
The  shape. of  the  wiug  is  as  in  eentereiisu.  The  structure  is  that  of 
i'ossiis^  and  not  of  PrionoxytttuH.  The  thorax  is  subquadrate,  the  vest- 
it  ure  short  and  thick.  The  intorspacial  black  dashes  along  the  prima- 
ries subterminally  distinguish  it  specifically.  The  pre-apical  transverse 
black  streak  or  line  resembles  that  of  C.  centerensis.  The  hind  wings 
4tre  faintly  reticulated.  The  ground  color  is  a  yellowish  white.  The 
biack  blotches  on  fore  wings  of  robiniw  are  here  wanting,  while  there  is 
a  ilifluse  discal  shade  blotch,  another  above  and  beyond  it  on  costa,  and 
the  wing  shows  a  wide,  soft,  blackish  shading,  obliquely  edged  inwardly 
snid  covering  the  outer  portions  of  the  wing.  Except  the  antennae  my 
type  is  perfect.  Beneath,  it  is  strongly  marked,  and  reminds  one  of 
i\  robiniw  Peck,  but  the  shape  of  the  wing  is  not  like  that  species. 
The  thorax  is  black  above,  not  gray  with  blaek  stripe  on  tegulie,  and 
the  collar  is  discolorous,  pale  yellowish  gray.  This  species  ought  to  be 
recognizable.  The  shape  of  the  thorax  is  like  Cossus,  as  is  the  vestiture, 
80  that  I  am  not  prepared  to  find  that  the  male  has  the  peculiarities  of 
C  robiniw  and  querciperda  Fitch.  I  hope  Western  collectors  will  solve 
the  question.  But  I  cannot  regard  angrezi  as  having  anything  to  do 
with  the  question  of  a  Western  representative  of  robinUc.  From  Her- 
rich  Schaefer's  figure,  and  what  has  been  published,  I  believe  that  robi- 
nice  is  found  across  the  continent. 

Prionoxystus  bobini^  Peck. 

1  have  a  female  with  extended  ovipositor.  We  have  probably  only 
one  species,  reaching  from  California  to  the  East,  and  this  is  phy  tophagic, 
feeding  on  the  oak,  willow,  as  well  as  the  locust  and  other  trees.  No 
difference  by  which  these  forms  can  be  separated  is  appreciable.  The 
female  is  redescribed  as  crepara  by  Dr.  Harris.  The  insect  was  common 
in  1882  in  different  localities  in  New  York  State.     ^'^'''' by ^uu^lt: 
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Structure. — Tbe  female  antennte  are  pectinate.  The  terminal  seg- 
ment of  the  abdomen  narrows  and  becomes  elongated  and  cylindrical 
towards  its  extremity.  The  male  secondaries  are  half  the  size  of  the 
female's  and  obliquely  and  sqarely  cut  off  along  external  margin,  being 
also  discolorous  and  of  a  bright  yellow.  The  thorax  is  long  and 
narrowed,  elevated  in  front  of  tbe  fore  wings.  The  head  is  longer 
and  more  projected  compared  with  CossuSy  the  prothorax  narrowing 
anteriorly,  neck-like.  The  labial  palpi  are  longer  and  more  distinct. 
The  forie  wing  is  more  produced  apically,  longer  and  narrower ;  the  outer 
■edge  less  full  and  more  oblique.  The  vestiture  is  sparse,  thin,  flatly 
laid  on  in  body  and  wings.  The  hard  chitinous  tegument  is  less 
liidden,  and  the  whole  insect  has  a  certain  coleopterous  aspect,  remind- 
ing us  of  the  wood-boring  CerambycicUe,  such  as  Prionus,  quite  strongly. 
The  aspect  is  not  moth-like,  but  hard  and  chitinous.  Just  as  there  is  a 
certain  resemblance  between  difi'erent  species  feeding  on  a  particular 
plant,  as  the  pine-feeders,  so  do  all  borers  have  some  points  in  common. 
The  generic  characteristics  all  hold  good  with  the  second  species  of  this 
genus. 

,     Prionoxystus  querciperda  Fitch. 

(Plate  II,  Fig.  4.) 

This  si)ecies  is  smaller  than  rohinicdj  the  $  expanding  46  or  47"'™,  the  $ 
about  10"™  less.  The  male  hind  wings  seem  translucent,  but  on  hold- 
ing them  obliquely  in  certain  lights  the  yellow  tint  may  be  seen  plainly. 
This  smaller  and  rarer  species  occurs  also  in  Texas.  It  is  freer  from 
reticulations  and  more  transparent  than  any  other  form. 

We  have  representatives  of  four  genera  of  Cossidcv  in  the  United 
States,  viz.,  Hypoptaj  CossuSj  Prionoxystus^  and  Cossula.  As  to  the  species 
described  under  Cossus,  several  are  incompletely  described,  and  none 
are  now  so  well  known  as  C.  centerensisy  which  has  been  studied  by  my 
«on,  Dr.  Theodore  P.  Bailey,  and  myself.  • 

CossuLA  MAGNiPiOA  Bailey. 

(Plate  II,  Figs.  1,  2,  and  3.) 

[This  species  was  described  by  Dr.  Bailey  in  Papilio  for  July,  1882 
(Vol.  II,  No.  6,  p.  94),  with  notes  upon  its  habits.  The  larva  bores  into 
live-oak  {Qiiercug  virens)  in  Florida.  No  new  matter  was  prepared  on 
this  species  at  the  time  of  his  death,  and  we  do  not  consider  it  necessary 
to  repeat  the  original  description. — C.  V.  E.] 
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EEPOET  OH  THE  EXAMIHATIOH  OF  RAW  SILKS. 

By 

William  McMurtrie,  e.  m.,  ph.  d. 

Professor  of  Chemistry  in  Illinois  IndusiHal  University. 

Champaign,  III.,  February  8, 1883. 
Sib  :  I  have  just  completed  the  examination  of  the  samples  of  silk 
you  offered  for  measurements  of  fineness  and  tensile  strength  of  the^ 
fibre,  and  I  take  pleasure  in  submitting  herewith  the  results  we  have 
been  able  to  obtain,  together  with  a  brief  description  of  the  methods, 
employed  in  the  examination,  and  some  considerations  of  the  relatione 
exhibited  in  the  results. 
Very  respectfully, 

Wm.  McMubtrie. 

Prof.  C.  V.  EiLBY, 

U.  &'.  EnUyinologi^t. 


REI>ORT. 


Description  of  the  mat^ial, — The  material  furnished  for  the  examina- 
tion about  to  be  described  consists  of  eight  samples  of  cocoons  of  vari- 
ous  races  of  silkworms,  grown  in  this  country  in  different  localities,  with 
different  kinds  of  food.  Each  sample  was  inclosed  in  a  box  bearing  an 
inscription  by  which  the  sample  was  distinguished,  and  the  latter  is  ta 
be  found  in  Table  I  at  the  bottom  of  the  column,  giving  the  results  of  the 
measurements  of  the  fineness  of  the  respective  samples.  Ko  measure- 
ments were  made  to  determine  the  size  of  the  cocoons  or  the  weight  of 
the  silk  they  are  capable  of  yielding,  for  the  latter  would  involve  the 
use  of  appliances  not  at  our  disposition.  But  it  may  be  said  that  they 
were  of  good  size,  perfectly  firm  and  uniform,  clean  and  of  good  color ;. 
in  fact,  from  all  appearances,  evidently  of  excellent  quality.  This  coa- 
stitutes  all  the  information  we  have  concerning  the  history  of  the  co- 
coons. 

Object  of  the  examination. — ^The  examination,  as  requested,  was  more  to- 
'  determine  the  quality  of  oilk  grown  in  the  United  States  as  compared 
with  that  obtained  in  European  culture.  For  the  purposes  of  the  com- 
parison we  must  refer  to  the  published  works  giving  the  fineness  and 
strength  of  the  European  raw  silks,  since  we  have  had  no  material  with 
which  to  determine  the  necessary  data.  From  the  appearance  of  the 
cocoons,  however,  there  can  be  little  doubt  that  the  comparison  will 
prove  favorable  to  the  American  product. 
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Preparation  of  the  material  for  examination. — As  has  already  been  in- 
timated, we  were  provided  with  no  si>eciai  a]>paratus  for  reeling  the  silk 
from  the  cocoons,  and  specimens  for  the  measurement  of  the  fineness 
and  one  set  for  determination  of  the  tensile  strength  were  obtained  by 
simply  cutting  oi>en  the  cocoons,  separating  the  layers  by  pulling  them 
apart,  and  taking  portions  of  fibre  at  random  from  each  part.  No  at* 
tempt  wafi  made  to  determine  in  this  examination  differences  in  the 
quality  of  the  fibre  dei)endent  upon  the  location  of  the  part  in  the  strati* 
fication  of  the  cocoon,  and  hence  the  period  of  the  spinning  operation  at 
which  it  w^  formed,  both  because  the  time  at  our  disposal  for  making 
the  examination  had  been  limited  and  because  this  did  not  constitute 
a  principal  object  in  the  examination  desired.  There  is  no  doubt,  how- 
ever, that  an  investigation  with  this  regard  would  furnish  results  of 
great  interest  and  value. 

The  fibres  separated  in  this  way  were  designated  as  "  dry ;  ^  that  is,  no 
moisture  was  employed  in  their  separation.  It  is  well  known  that  the 
strength  of  the  cocoon  depends  upon  the  glutinous  character  of  the  fibre 
on  the  instant  of  its  issue  from  the  spinnerets  of  the  insect,  and  that  the 
glutinous  matter  covering  the  fibre  and  forming  a  portion  of  its  constit- 
uent structure  readily  softens  in  warm  water.  And  it  is  further  well 
known  that  this  principle  is  applied  practically  in  the  industrial  pro- 
cesses of  silk  reeling.  To  determine  what  influence  this  may  have  upon 
the  fibre,  we  submitted  a  series  of  the  cocoons  to  the  action  of  warm 
water,  and  when  they  were  suflfioiently  softened  secured  the  end  of  the 
fibre  and  wound  it  upon  slips  of  card-board,  thus  applying  in  a  crude 
way  the  process  of  reeling.  The  fibre  so  obtained  has  therefore  been 
designated  as  ^'  wet."  The  influence  of  the  treatment  to  which  the  fibre 
is  subject  in  this  process  of  separating  it  will  be  discussed  later  on,  and 
is  manifest  in  the  results  given  in  Table  II. 

Measurements  of  fineness. — If  the  fibre  of  raw  silk  be  examined  with  a 
microscope  of  sufficiently  high  power,  it  appears  to  consist  of  a  more 
or  less  flattened  strip,  somewhat  depressed  through  the  middle,  so  that 
its  cfoss-section  may  be  likened  to  the  longitudinal  section  of  a  dumb- 
bell (co),  as  shown  in  the  figure.  This  is  explained  by  the  fact  that  the 
fibre  in  the  glutinous  condition  is  discharged  by  the  worm  in  spinning, 
from  the  spinnerets  located  on  the  under  side  of  the  head,  near  the  man- 
dibles. As  they  pass  out  and  are  stretched  by  the  worm  in  its  to-and- 
fro  motions  in  spinning,  the  two  fibres  are  cemented  together  more  or 
less  firmly  according  to  the  rapidity  of  spinning. 

Sometimes  these  primary  fibres,  as  they  may  be  termed,  are  separate 
and  free  from  each  other,  and  each  is  an  almost  perfect  elongated  cylin- 
der. But  in  most  cases  they  are  firmly  joined,  and  the  two  form  a 
compact  whole,  constituting  the  raw  fibre  of  the  cocoon.  It  is  plain,, 
therefore,  that  this  raw  fibre  is  not  cylindrical  but  ribbon-shaped,  and 
that  it  has  two  lateral  axes  of  different  lengths,  so  that  on  some  accounts 
a  single  measurement  of  a  fibre  does  not  represent  its  fineness,  while  at 
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the  same  time  there  is  danger  that  in  taking  the  measurements  with  the 
microscoi)e  the  longer  axis  of  the  fibre  maybe  taken  in  some  cases,  while 
in  others  the  shorter  axis  may  be  inadvertently  chosen.  So  also  it 
may  to  some  appear  extremely  desirable  that  in  order  to  fairly  deter- 
mine the  fineness  of  the  fibre  both  axes  should  be  measured,  and  there 
is  much  of  reason  in  this  opinion.  On  the  other  hand,  if  we  bear  in  mind 
that  the  breadth  of  the  ribbon  will  depend  upon  the  diameter  of  the  in- 
dividual fibres  constituting  the  raw  fibre,  it  will  be  seen  that  the  breadth 
of  the  fibre,  or  its  longer  lateral  axis,  may  be  accepted  as  a  fair  repre- 
sentation of  the  degree  of  fineness  of  this  condition  of  the  steple. 

The  method  of  taking  the  measurements  of  fineness  is  therefore  as  fol- 
lows :  The  cocoon  is  cut  open  and  separated  into  the  different  layers  of 
which  it  is  made  up.  A  small  tuft  of  fibres  is  then  cut  from  each,  taken 
at  random.  These  are  then  cut  to  suitable  length  and  mounted  upon  the 
glassobjectslide  for  microscope,  immersed  in  Canada  balsam,  and  covered 
with  a  thin  glass  circle.  When  the  cover  is  in  place  the  slide  is  gently 
warmed  and  laid  aside  for  the  balsam  to  dry  and  harden.  When  ready 
for  the  purpose  each  slide  is  placed  upon  the  stage  of  the  microscope, 
the  fibres  successively  brought  into  focus,  and  the  width  of  the  image  at 
its  widest  part  measured  by  means  of  an  eye-piece  micrometer,  which 
has  been  standardized  by  means  of  a  stage  micrometer  graduated  to  centi- 
millimeters.  The  relative  measurement  taken  in  this  way  is  reduced  to 
the  absolute  standard  and  the  result  entered  in  the  record.  The  object 
of  taking  the  width.of  the  image  at  its  widest  part  is  to  obviate  the 
danger  of  measuring  the  image  of  the  fibre  turned  more  or  less  with 
its  edge  toward  the  eye,  a  diflflculty  that  would  materially  vitiate  the 
result. 

lu  experiments  made  in  this  connection,  as  well  as  in  the  measure* 
meiits  of  wools  and  cottons  in  a  similar  way,  it  has  been  found  both  ad- 
visable and  necessary,  in  order  to  arrive  at  satisfactory  conclusions  con- 
cerning the  property  under  consideration,  to  make  measurements  of  at 
least  thirty  fibres  in  each  sample.  For  purposes  of  comparison  every 
measurement  is  entered  upon  the  record,  which  is  given  in  the  following 
Mble: 
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Cataloeae  number  of  t 
pleB. 


I. 


ActuAl  meaAarements  in 
ceDtimillimeten.         ) 


3.00 

2.50 

3.50 

3.75 

2.875 

3.75 

3.75 
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2.625 

2.875 
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3.50 

2.50 
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3.375 
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2.875 

2.75 
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^ 
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2.75 
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2.75 
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3.25 

2.75 

3.25 

2.50 
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3.00 
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2.50 

2.375 

2.625 

2.50 

2.60 

2.75 

2.75 
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3.00 
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2.75 

2.625 

2.875 
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3.00 

2.75 

2.50 
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2.75 
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I 
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21 


4. 625  1. 8208  I   ,!»  I  3. 50   1. 3779 

2. 26  I  0.  0858    j^^^       2. 125  '  0.  8366 

»is   2.878  i  1.1330    ,i,  |  2.748  1.0818 


it 


09( 


S9 


19 


31 


30 


I 
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Table  I. — MeasuremenU  of  Ike  fineness  of  raw  itilk — CoutiDued. 


Catalogue  nnmber  of  wwn- 

IV. 

V. 

V. 
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2.125 

Wbilo. 

1 

2.375 

2.00 

2.50 

2.50 

2.50 

2.00 

2.50 

3.00 

2.75 

2.60 

2.75 

2.00 

2.375 

2.625 

2.50 

2.25 

2.25 

2.75 

2.375 

2.60 

2.50 

2.50 

2.25 

2.50 

2.25 

3.00 

2.25 

2.50 
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2.75 
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1 
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2.25 
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2.25 
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2.75 
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1    : 
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li 
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2.00 

i 
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2.75 
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1 
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2.75 
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t 
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2.75 
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2.75 
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2.75 
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2.50 
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2.25 

3.25 
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2.A0 
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2.75 
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- 
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2.50 

3.25 

3.00 
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2.75 
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2.75 
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2.25 
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k 
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2.25 
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2. 125 
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2.25 
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2.75 
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2.25 
2.50 
3.25 
2.75 
3. 125 
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2.25 
2.25 
.2.75 
3.00 
2.50 

Average 
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[ 
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S 
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eg 
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i^ 
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V 

IS 

P 

o 

II 
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V 
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is 

a 

a 

a 

5 

,    fl 

a 

a 

o* 

p 
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1 

1       H- 

M 

^    i 
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Kecapitnlation : 

Highest 3.25 

1.2735 

7hx 

3.25 

1.2735 

rU 

3.25 

1.2735 

t;> 

Lowest 2.00 

0.7874 

iA» 

1.75 

0.6889 

I.\.T 
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0.7380 

tXJ 
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0.9803 

lAo 
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0.9704 

.^. 

2.528 

0.9952  1 

icW 

Nnmber  of  meaauremento 

aboTe  average 

21 

30 

17 

Number  of  meaanrements 

below  average 

1 

29 

20 

33 

Riley's  white  Japa- 
De'se  ;  Osage  orange ; 
11  3  ears. 


Fasnach's  black 
bet. 


Thi-     Fasna^h's 
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Table  L—MeasuremeHU  of  the  fineness  of  raw  Hlk — Continued. 


CAtalogue  number  of  Mm- 
pies. 

VI. 

VII. 

VULL 

1                   2.50 

3.50 

2.75 

2.50 

2.75 

2.00 

3.125 

3.00 

2.00 

2.00 

8.00 

2.50 

3.125 

8.25 

2.50 

3.00 

2.625 

3.00 

8.00 

2.50 

2  50 

2.75 

3.00 

2.625 

2.125 

3.00 

2  875 

2.75 

3.25 

2.50 

2.125 

3.50 

2,375 

3.50 

8.375 

8.50 

2.75 

2.50 

2.00 

2.25 

2.875 

2.50 

2.875 

2.75 

2.60 

3.00 

3.50 

2.25 

2.25 

3.00 

2.625 

3.00 

3. -25 

2.375 

I                   2. 75 

2.50 

2.75 

2.  375 

2.75 

2.50 

2.50 

3.50 

2.00 

'3.25 

3.50 

2.50 

3.375 

3.00 

2.50 

2.50 

3.25 

2.35 

Aetoal  measniementa  in 

3.00 

2  875 

O     O*! 

centtmillimetert. 

3.00 
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2.75 
3.50 
,       .            2. 875 
3.25 
2.875 
2  50 
2.50 
2.875 

3  25                                        2.50 
3. 00                     ,                   2. 50 
3.00                     i                   2.75 
2.875                   1                   2.375 
3. 00                                        2. 50 
2.75                                        2,50 
2.875                   t                   2.00 
2.  75                                        3.  00 
4. 25                     1                   2. 25 
3.25                     '                   2.00 

- 

• 

i                   3.25 

2.75 

3.50 

1                   2.875 

1                   3.25 

3.50 

3.00 

1                   3.50 

3.00 

3.00 

2.50 

1                   3  IN) 

i                    2.5J 

i                    2.50 

2.  50                                        3.  25 
3. 1J5                   ,                   2. 25 
2.75                                        2.25 
2. 25                                        2.  75 
2. 75                     1                   2. 50 

3.  .50                     '                   2.25 
3. 25                                        2. 625 
3. 00                     1                   2. 75 
2. 75                     '                   3. 00 
3.  00                                        2. 25 
3. 50                     !                   2. 375 
2. 75                     f                   3. 00 
3.125                                      2.50 
3.25                     !                   2.25 

Average 

2.75 

3.  375                                      2.  25 

'                   2.86 

3.038                   j                   2.485 
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« 
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^ 
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.a 

o 

a 

.a    . 
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u 
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1= 

s 
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fi 
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£3 
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a 

a 
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s 
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M 
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Kecapitalation: 

'l 

i 
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1.3779 

rh 

4.25 

1  1.  6732 

»Jt       3-50 
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Lowert !     2.00 

0.7874 

T^! 

2.25 

1  0.8858 

X:    2.00 

0.7874 

Average 

2.86 

1  i9f>a 

Mh 

3.038 

1.1060 

1 

si,       2.485  1  0.9788 

1 

1 1 

1 

above  average 

27 

—  - 

20                    1                      29 

Kamber  of  raeasarements 

below  average 

23 

30 

21 

C 
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Croiier'a 

French  Bla 
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The  table  will  for  the  most  part  explain  itself.  The  records  of  actual 
measurements  are  stated  in  centimillimeters,  and  at  the  foot  of  each  col- 
umn of  these  is  given  the  average  of  the  thirty  measurements  represent43Cl 
in  each  one  respectively. 

In  the  recapitulation  we  give  reductions  of  these  averages  to  thou- 
sandths of  an  inch,  and  to  fractions  of  an  inch  expressed  in  the  vulgar 
fraction,  in  order  that  the  figures  may  be  more  easily  comprehended  by 
all  to  whom  they  may  be  presented.  In  the  same  section  we  have  given  , 
similarly  reduced,  the  highest  and  lowest  measurements  taken  on  eacb 
sample,  while  in  down  lines  will  be  found  a  series  of  figures  showing^ 
the  number  of  measurements  found  above  and  below  the  average  re- 
spectively. These  serve  to  show  at  a  glance  the  range  of  the  measure- 
ment, and  therefore  express  the  degree  of  evenness  and  regularity  foancl 
throughout  the  length  of  the  fibre  of  each  sample.  They  will  therefore 
serve,  to  some  extent,  as  an  indication  of  the  comparative  value  of  the 
several  samples. 

At  the  extreme  bottom  of  each  column  is  given  a  copy  of  the  inscrip- 
tion found  on  the  box  inclosing  the  sample  represented.  For  the  better 
comparison  of  the  several  samples  we  may  submit  the  following  con- 
densed table  giving  the  averages  of  the  measurements  stated  in  centi- 
millimetres  and  thousandths  of  an  inch : 


• 
Knmber  of  samples. 

Average  meaaare- 
montsincentimil- 
limetera. 

Average  ineasare- 
inent«  in  thou- 
sandths of  inch. 

I 

3.015 

2.878 

2.748 

2.513 

2.465 

2.528 

2.86 

3.038 

2.485 

1. 1870- 

II 

1.1330 

Ill 

i  0818 

IV 

0.9893 

v.— YeUow 

0.9724 

v.— White 

0. 9952 

VI 

1  1259 

VII 

1.1960 

VIII 

0.9783- 

The  differences  here  shown  appear  to  be  sufficiently  wide  to  illustrate 
any  differences  in  the  condition  of  feeding  and  management  to  which 
the  worms  may  have  been  subject  during  their  development,  but  the 
data  we  have  will  not  warrant  our  entering  into  any  discussion  of  these 
interesting  relations.  There  can  be  no  doubt,  however,  that  the  com- 
plete history  of  the  worms  will  furnish  material  for  exceedingly  inter- 
esting and  valuable  comparisons  in  this  particular. 

Measurements  of  strength  and  stretch. — The  determinations  of  the  tensile 
strength  of  the  fibres  were  effected  by  the  aid  of  a  dynamometer  spe- 
6ially  constructed  for  use  in  the  examination  of  wools  and  cottons, 
and  described  in  "A  Preliminary  Report  on  the  Examination  of  Cotton  " 
submitted  to  the  Honorable  Commissioner  of  AgriculJj^]^§d¥JiU^^  Jlflii's. 
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instrument  is  so  constructed  that  the  strain  to  which  the  fibre  is  sub- 
jected to  break  it,  and  the  stretch  it  sustains  previous  to  rupture,  are 
simultaneously  taken  and  recorded,  and  w^  have,  therefore,  to  present 
m  this  connection  two  sets  of  results. 

In  making  these  tests  the  following  method  was  employed :  In  the 
first  place  the  cocoons  were  cut  open  and  their  layers  separated,  or  they 
were  submitted  to  the  action  of  hot  water  and  the  fibres  wound  off  upon 
pieces  of  card-board,  each  process  furnishing  the  "dry"  and  *'wef 
specimens  respectively  described  in  a  preceding  paragraph.  From  the 
loose  fibre  thus  obtained  sections  of  suitable  length  were  taken  at  ran- 
dom for  the  individual  tests,  the  ^^wet^  specimens  having  been  previ- 
ously thoroughly  dried.  The  two  clamps  holding  the  fibres  in  the  in- 
strument during  the  tests  were  carefully  set  at  a  distance  of  20  milli- 
meters apart,  so  that  this  distance  represents  the  length  of  the  fibre 
submitted  to  the  strain.  Experiments  with  woolen  fibres  showed  this- 
distance  to  give  the  most  uniform  and  satisfactory  results,  and  is,  there- 
fore, accepted  as  a  standard  for  all  our  work.  Although  no  special  ex- 
periments were  made  with  this  regard  on  the  silk  examined,  there  is 
little  doubt  that  it  would  be  found  equally  satisfactory. 

In  this  part  of  the  examination  as  in  the  measurements  of  fineness,, 
we  have  adopted  30  as  the  best  number  of  fibres  to  be  tested  to  secure  a 
satisfactory^'  average,  and  as  before,  each  separate  result  obtained  was 
entered  upon  tUe  record  to  be  employed  in  any  comparisons  that  it  may 
appear  to  be  desirable  to  name.  For  their  more  ready  comparison  the 
results  obtained  with  the  "dry"  and  "u?e^"  specimens,  respectively,  are 
placed  side  by  side.  The  following  table  contains  the  results  we  have 
obtained: 
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Here,  as  before,  we  have  given  the  actual  measurements  taken,  the 
strains  being  stated  in  grams  and  the  stretch  in  millimeters  and  per 
cents.  In  the  recapitulation  we  have  prepared  a  statement  showing 
the  averages  of  all  the  measurements  taken  with  each  sample  respect- 
ively, as  well  as  the  highest  and  lowest  results  obtained  in  each,  the 
strain  in  each  case  being  reduced  to  grains  and  the  stretch  to  per  cents 
of  the  length.  This  will  make  the  figures  more  intelligible  to  all  who 
may  be  interested  in  them,  and  will  render  a  comparison  much  more  easy. 
In  the  lower  lines  we  find  a  statement  showing  the  number  of  measure- 
ments found  above  or  below  the  average,  as  the  case  may  be,  for  each 
sample. 

In  explaining  the  method  of  measuring  the  fineness  reference  has 
been  made  to  the  j)eculiar  structure  of  the  fibre,  resulting  from  the 
mode  of  its  production.  This  structure  was  decidedly  marked  in  "  dry  " 
No.  V.  Here  very  many  of  the  fibres  were  split  either  before  the  test 
or  became  split  by  the  strain  or  at  the  instant  of  rupture.  We  find 
opon  comparison  of  the  results  obtained  in  the  tests  of  the  split  fibres 
in  tests  of  whole  fibres  from  the  same  cocoons  that  the  latter  are  very 
considerably  stronger  than  the  former,  though  as  regards  the  percent- 
age of  stretch  there  appears  to  be  no  very  material  ditterence  between 
the  two.  And  another  peculiarity  in  the  relations  of  the  two  is  that  the 
strength  of  the  whole  fibre  appears  from  the  averages  to  be  about  double 
that  of  the  split  fibres.  Let  us  bring  these  averages  together  for  more 
ready  compjirison.     It  will  suttice  to  express  the  strain  as  grams  : 


Split,      Whole, 
graiud.     grams. 


V  (drv  yellow) 4.28  8.82 

V(4li7Whit«) ,        3.85  1        6.29 


On  the  other  hand  it  may  be  mentioned  that  the  uniformity  in  the 
strength  of  the  fibres  as  regards  tlie  strain  they  are  able  to  bear  pre- 
vious to  rupture,  as  represented  in  the  number  of  measurements  found 
alwveand  below  the  averages  respectively,  appears  to  be  greater  in  the 
split  fibres.  The  most  important  difference  appears  therefore  to  be  in 
the  strain  representing  the  strength  of  the  fibre,  showing  the  impor- 
tance of  the  more  complete  cementation  of  the  fibres  together  as  they 
issue  from  the  spinnerets  of  the  worms ;  and  we  may  also  learn  from  this 
something  of  the  importance  of  maintaining  the  healthy  and  vigorous 
condition  of  the  worms  during  their  development,  and  more  especially 
during  the  period  when  they  are  spinning  their  cocoons.  The  vigor 
and  activity  of  the  insects  at  the  lime  may  be  very  materially  stimu- 
lated by  carefhl  regulation  of  the  temperature,  ventilation,  and  light, 
and  not  only  the  value  of  the  fibre  with  this  regard,  but  the  condition 
and  appearance  of  the  cocoon,  upon  which  its  market  value  largely 
depends,  may  be  modified  by  these  relations.     In  this  t^^t^ critical 
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period  of  the  insect's  existence,  when  from  the  circnmstances  the  extreme 
care  maintained  throughout  its  dev^elopment  is  likely  to  be  relaxed,  the 
silk-grower  should  be  particularly  watchful  and  observe  the  greatest 
care  in  keeping  up  the  most  favored  conditions  for  the  changes  the 
young  insect  is  about  to  undergo  during  the  period  here  referred  to. 

These  considerations  will  also  serve  to  attract  attention  to  the  im- 
portant influence  of  the  methods  employed  industrially  in  reeling  the 
silk  from  the  cocoon  upon  the  value  of  the  staple.  We  have  seen  that 
when  the  separate  fibres  issuing  from  the  spinnerets  of  the  worm  are 
fairly  cemented  together  they  are  stronger  than  when  they  are  not  thus 
combined.  And  if  we  look  over  the  Table  II,  given  above,  we  shall  find 
that  when  the  cocoons  have  been  wet,  or  have  been  soaked  in  hot  water 
in  order  to  separate  the  fibre,  the  latter  as  a  general  rule  is  stronger 
than  when  it  has  been  separated  dry.  In  the  process  of  reeling  the 
fibre  becomes  thoroughly  soaked  and  saturated  with  water,  so  that  the 
glutinous  character  becomes  perfectly  developed.  As  a  result  the 
primary  fibres  are  more  completely  cemented  togethjer,  while  the  ulti- 
mate fibres  brought  into  contact  passing  to  the  reel  are  combined  so 
perfectly  that  a  maximum  of  strength  must  be  secured.  The  influences 
of  moisture  upon  the  strength  of  the  fibres  will  be  noted  upon  compar- 
ison of  the  averages  given  in  Table  II.  For  convenience  in  making  this 
comparison  we  have  collected  the  necessary  figures  in  the  following 
table : 


1                              # 

No.  of  samples. 

1  Average  strain   required 
for  rapture. 

Dry  reeling. 

Wet  reeling. , 

1 

8.86 

11.43 

II 

8.25 

12.39 

in 

,                5.78 

9.36 

IV 

I                 7.«8 

9.33  1 

V(vellow) 

V  (whit©) 

8  32 

J              "6.29 

7.80  I 

9.81  ' 

VI 

.   12.04 

1L18 

VII  

*            9.56 

11.06 

VIU 

•             a59 

6.97 

1 

We  find  here  that,  as  a  general  rule,  the  higher  results  are  in  favor 
of  the  fibres  that  were  reeled  wet.  The  exceptions  found  are  in  sam- 
ples V  (yellow),  VI,  and  VIIF,  and  these  may  doubtless  be  explained  by 
facts  in  the  history  of  which  we  are  not  in  possession. 

In  the  table  of  results  obtained  with  the  dynamometer  we  have,  as 
in  the  preceding  relating  to  fineness,  given  in  the  recapitulation  the 
highest  and  lowest  as  well  as  the  average  of  the  measurements  taken, 
'feelow  these  may  be  found  statements  showing  the  number  of  measure- 
ments found  above  and  below  the  average  respectively.  These  figures 
serve  to  show  the  uniformity  of  the  fibres  with  regard  to  the  qualities 
represented.    The  extension  of  the  fibre  under  theD^^j^g^g^qecesssary  to 
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rupture  is  expressed  in  millimeters  in  a  length  of  twenty  millimeters  of 
fibre,  as  well  as  in  per  cents.  No  special  experiments  were  made  to 
determine  the  limits  of  elasticity,  and  though  the  stretch  will  vary 
j^mewhat  with  the  length  of  fibre  held  bet\jeen  the  clamps  qf  the  in- 
strument, limiting  thus  the  character  of  the  results,  yet  for  the  purpose 
of  comparison  the  figures  we  have  given  will  prove  amply  suflicient, 
and  they  will  clearly  show  the  difi'erencea  in  the  quality  and  value  of 
the  samples  submitted  to  examination. 

Other  qualities  of  the  fibre  and  the  cocoons  have  suggested  them- 
selves for  investigation  in  the  course  of  this  work,  but  their  examina- 
tion has  been  precluded  by  the  limited  time  at  our  disposal  for  the 
present  study  of  this  staple.  We,  therefore,  submit  these  results  in  the 
hope  that  they  may  serve  the  ends  desired. 
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EXPLANATION  TO   PLATES^ 


PLATE   I. 
/  CO88U8  CEXTERENSI8. 

1.  Group  of  eggs  as  deposited,  natural  size. 

2.  Egg  magnitied  9  diameters. 

3.  Caterpillar  from  time  of  emerging  to  October  14 — four  months'  growth 

4.  Caterpillar  of  one  year  and  four  months'  growth. 

5.  Caterpillar  of  two  years  and  four  months'  growth. 

6.  Mature  caterpillar,  three  years  old ;  ready  to  pupate. 

7.  Pupal  cell. 

8.  Male  pupa. 

9.  Female  pupa. 

10.  Male  Cossus,  anspread. 

11.  Female  Cossus. 

12.  Female  Cossus,  showing  ovipositor. 

PLATE   II. 

C088ULA  MAGNIKICA. 

1.  Pupa  case  of  Cossula  magnifica. 

2.  Cossula  magnifica.    Male. 

3.  Cossula  magnifica.     Female. 

4.  Cossus  querciperda.    Male. 

5.  Cossus  querciperda.    Female. 

6.  Cossus  angrezi.    Female. 

PLATE  III. 
Silk  fibres. 

1.  Fibre  of  white  Cevennes  race. 

2.  Fibre  of  Crozier's  black  race. 

(Both  figures  magnified  240  diameters.) 
(72) 
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Bnnetin  8,  Dirisioxi  of  Entoniolofry,  DepartineDt  of  Af^oalture. 
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Balletin  3,  Division  of  Entomology,  Department  of  Agriculture. 
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Abies  canadeDHiB  as  a  food-plant  of  the  Army 
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berry, 14 
Aletia.    iS^  Cotton  Worm. 
Allium  satiTiim  as  a  food-plant  of  the  Army  Worm, 

11 
Ambrosia  artemisiiefolia  as  a  food-plant  of  Army 

Worm,  10 
Anderson,  Dr.  £.  H.,  report  on  the  Cotton  Worm 

in  Texas  in  1883.  30 
Anomis  exacta,  36 
Army  Worm. 

food-plants  of,  9, 11 
barley.  9 
cabbage,  10 
carrot,  10 
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IITTRODUCTION. 


This  Bulletm  contains  a  report  by  Mr.  John  B.  Smith  of  his  summer's 
observations  upon  insects  injurious  to  the  Cranberry  in  New  Jersey 
and  Massachusetts  and  to  the  Hop-vine  in  parts  of  New  York ;  some 
notes  by  Mr.  Lawrence  Bruner  of  observations  on  the  Rocky  Mountain 
Locust  and  other  insects  in  the  Northwest  in  1883 ;  a  preliminary  report 
by  Mr.  John  C*  Branner  on  the  results  of  his  journey  to  Brazil  as  an 
agent  of  this  Division,  in  connection  with  Mr.  Albert  Koebele,  to  study 
insects  injurious  to  Cotton,  to  the  Orange^  and  to  Sugarcane ;  and  a 
report  by  Mr.  Joseph  Voyle  on  the  effects  of  cold  on  Scale-insects.  It 
concludes  with  extracts  firom  the  correspondence  of  the  Division,  includ- 
ing unpublished  reports  on  experiments  in  the  cultivation  of  Pyrethrum 
in  different  parts  of  the  United  States. 

The  damage  to  cranberry  vines  by  insects,  always  severe,  has  been- 
increasing  of  late  years ;  yet  our  knowledge  of  the  life-habits  of  the 
species  concerned  in  the  damage  has  been  quite  fragmentary.  Beyond 
a  few  notes  by  Glover  and  Packard,  and  a  short  article  by  Dr.  J.  H. 
Brakeley,'  little  has  been  published.  I  have  long  felt  the  need  of  more 
accurate  knowledge  of  the  insect  drawbacks  to  cranberry  culture  and 
the  best  means  of  avoiding  them,  and  Mr.  John  B.  Smith,  of  Brooklyn, 
N.  Y.,  was,  therefore,  specially  charged  with  investigating  them  the 
past  summer.  His  report  will  greatly  help  to  a  final  and  complete 
knowledge  of  the  subject.  Mr.  Smith  was  also  charged  with  the  investi- 
gation of  the  insects  injurious  to  the  Hop- vine,  and  his  report  thereon 
is  an  important  contribution  to  our  knowledge  of  a  subject  that  has  so 
far  received  but  little  attention. 

Mr.  Bruner,  with  one  ^assistant,  explored,  during  the  past  summer, 
that  section  of  the  West  between  Central  New  Mexico  and  Idaho,  fol- 
lowing up  the  Rocky  and  the  Big  Horn  ranges.  On  account  of  sickness 
he  was  unable  to  fully  follow  the  latter  part  of  the  route  mapped  out 
for  him,  but  succeeded  in  examining  much  territory  that  had  previously 
not  been  examined.  The  chief  object  of  the  trip  was  to  ascertain  the 
status  of  the  Rocky  Mountain  Locust,  and,  incidentally,  to  study  the 
insects  affecting  the  chief  crops  of  the  plains  and  mountain  regions.  As 
already  indicated  in  my  annual  report,  the  results  justify  the  conclusion 
that  there  will  be  comparative  immunity  from  the  ravages  of  the  Rocky 
Mountain  Locust  in  the  trans-Mississippi  country  during  the  present 
year,  1884. 
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Mr.  Branner's  report  is  preliminary  to  a  more  extended  one,  but  gives 
a  definite  idea  of  what  work  was  accomplished  during  the  Brazilian  trip, 
and,  with  the  statement  of  his  instructions,  will  indicate  the  objects  of 
the  trip  and  the  important  bearing  of  the  infbrmation  on  the  work  of 
the  Division. 

Mr.  Voyle,  in  his  report,  gives  the  results  of  experiments  by  which  he 
has  determined  the  amount  of  cold  which  Scale  insects  can  bear,  thus 
settling  a  point  which  has  long  been  in  dispute  among  orange-growers. 

C.  V.  K. 
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REPORT  UPON  CRANBERRY  AND  HOP  INSECTS. 
By  John  B.  Smith. 

Sir:  Herewith  I  transmit  my  report  on  cranberry  and  hop  insects,  to  the  study  oi 
-which,  under  your  direction,  I  devoted  the  past  summer.  The  notes  with  which  you 
furnished  me,  and  the  aid  and  information  given  me  during  the  summer  in  several 
difficult  matters,  materially  lightened  the  work,  and  enabled  me  to  report  more  fully 
than  would  have  been  otherwise  possible.  The  damage  done  to  both  cranberries  and 
hops  this  seaaon  was  great — greater  than  it  had  been  for  years  past — and  fully  justi- 
fied your  selection  of  these  plants  as  requiring  special  investigation.  For  the  deter- 
mination of  larvce  which  I  failed  to  raise  to  maturity,  and  for  the  notes  on  the  insects 
raised  from  larv®  sent  yon,  I  desire  also  to  express  my  thanks. 

Respectfully  submitted, 

JCXHN  B.  SMITH. 

Prof.  C.  V.  Riley, 

United  States  Entomologist. 


CRA  NBERR  T  INSECTS, 

To  ascerrain  the  history  of  these  insects,  I  visited  some  of  the  cran- 
berrj'  bogs  of  New  Jersey,  and  some  of  the  Cape  Cod  bogs.  At  Cape 
<3od,  Hyaniiis  was  the  center  of  my  investigations,  and  thence  I  visited 
the  bogs  at  Harwich  and  vicinity,  and  Cotuit  and  vicinity.  To  Mr. 
George  J.  Miller,  at  Hyannis,  I  am  indebted  for  information  as  to  the 
location  of  the  larger  bogs,  and  as  to  the  persons  best  able  to  aid  me  ; 
to  Captain  Ames,  at  Cotuit,  and  Captain  Cahoon,  at  Harwich,  1  am  in- 
debted for  much  information;  while  to  all  others,  growers  and  those  in- 
terested in  the  cranberry  culture,  I  owe  thanks  for  uniform  courtesy  and 
ready  assistance.  My  researches  in  the  New  Jersey  district  were  princi. 
pally  carried  on  in  the  vicinity  of  Hornerstown  and  Prospertown,  and 
most  largely  on  th^  Lahaway  plantations,  where  Dr.  J.  H.  Brakeley,  him- 
self no  mean  entomologist,  and  a  very  careful  observer,  gave  me  all  as- 
sistance in  his  power,  aided  me  in  my  experiments,  and  placed  at  my 
disposal  his  house  and  all  his  bogs.  To  him  and  to  Mr.  J.  T.  Brakeley 
1  would  express  my  sincere  thanks  for  their  courtesy.  A  diary  kept  by 
Dr.  Brakeley,  recording  the  first  apj^earance  of  the  insects  in  the  various 
stages,  the  times  of  greatest  plenty  and  the  number  of  broods,  together 
with  the  experiments  looking  toward  their  destruction  and  their  success 
or  non-success,  x)roved  of  great  serviee  to  me,  as  I  knew  thus,  at  least 
approximately,  what  1  had  to  expect.  The  insect  enemies  of  the  cran- 
berry are  not  alike  in  New  Jersey  and  Cape  Cod  in  all  respects.    The 
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"Fire  Worm"  (Anchylopera  vaceiniana  Pack.)  and  the  "Berry  Worm^^ 
they  have  in  common,  and  these  are  the  most  generally  destructive  in- 
sects.   The  most  important  of  these  is — 

THE  VINE  WORM  OR  FIRE  WORM. 

(Anchylopera  vaceiniana  Pack.) 

This  insect,  the  "Vine  Worm  ,^  of  Massachusetts,  and  "Fire  Worm''  oi 
New  Jersey,  is  in  its  perfect  state  a  moth  or  miller,  expanding  less  than 
half  an  inch,  of  a  dark  ash  color,  the  fore  wings  being  paler,  dusted  with 
brown  and  reddish  scales,  with  white,  narrow  bands  on  the  costa,  alter- 
nating with  broader,  yellowish-brown  bands,  five  of  which  are  distinctly 
larger  than  the  others ;  from  four  of  them  irregular,  indistinct  lines  or 
bands  cross  the  wing ;  the  first  is  situated  just  beyond  the  inner  thii^d 
of  the  wing  and  is  sometimes  entirely  and  often  partially  obsolete, 
the  portion  nearest  to  the  inner  margin  being  usually  distinct,  while 
toward  the  costa  it  becomes  obsolete.  The  second  line  is  the  largest 
and  is  distinctly  bent  once  near  the  middle  of  the  wing;  the  angle  is 
rather  darker  than  the  rest  of  the  band.  The  third  line  is  oblique  and 
becomes  faint  and  sometimes  obsolete  before  reaching  the  inner  angle, 
and  is  forked  on  t{ie  costa.  The  fourth  line  is  short,  apical  and  diffuse. 
The  apex  of  the  wing  is  dark -brown  and  is  acute  and  somewhat  pro- 
duced, while  the  margin  below  is  somewhat  excised.  The  secondaries 
are  uniformly  dark  or  smoky  brown. 

There  are  two  broods  of  this  insect ;  the  first  appears  early  in  June 
and  continues  throughout  the  month,  and  the  second  appears  the  mid- 
dle of  July  and  continues  to  the  middle  of  August.  Stragglers  are 
found  from  the  end  of  May  to  the  end  of  August,  or  even  later. 

The  larva,  when  full  grown,  is  slightly  less  than  half  an  inch  in  length, 
of  a  rather  dark- green  color  with  a  black,  corneous  head  and  collar;  it  is 
rather  slender,  very  sparsely  hairy,  the  hair  being  placed  on  small  tu- 
bercles, and  the  head  is  not  narrower  than  the  middle  of  the  body. 
The  chrysalis  is  slender,  the  body  being  contracted  at  the  base  of  the 
abdomen,  on  the  rings  of  which  are  dorsal  rows  of  spines. 

On  May  22, 1  visited  Dr.  Brakeley's  bog,  and  obtained  some  larvae  about 
half  grown  from  a  small  space  which  had  not  been -flowed  during  the 
winter ;  May  23  one  of  the  larv»  began  to  spin  a  slight  cocoon,  closed 
at  both  ends;  May  25  it  changed  to  a  chrysalis,  three-eighths  of  an  inch 
in  jength  and  of  a  reddish-yellow  color.    June  2  the  imago  appeared. 

At  the  time  of  my  first  visit  to  Dr.  Brakeley's  bog  the  water  had  not 
yet  been  entirely  withdrawn,  though  the  higher  portions  had  been  dry 
for  nearly  ten  days.  In  those  places  where  the  water  had  just  receded 
I  found  a  large  number  of  eggs  of  this  insect.  The  egg  is  about  0.25°^°* 
in  diameter,  of  a  waxy -yellow  color,  very  flat  or  lentil-shaped,  and 
closely  attached  to  the  leaf;  in  fact,  it  most  nearly  resembled  a  fly-speck. 
Further  up,  where  the  water  had  been  off  some  time,  I  found  young 
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larvse,  and  even  where  the  water  had  scarcely  receded,  larvae  evidentlj* 
two  or  three  days  old  were  found.  Close  search  revealed  the  fact  that 
many  of  the  larvae  had  hatched  beneath  the  surface  of  the  water,  and 
had  perished  from  want  of  air.  A  majority  of  the  eggs  found  contained 
fully  developed  but  dead  larvae,  while  in  many  cases  the  larva  had 
hatched  and  had  lived  for  a  day  or  two  between  the  upper  and  lower 
surfaces  of  the  leaf,  before  dying  of  lack  of  air.  This  first  brood,  aB  a 
rule,  feeds  for  a  day  or  two,  or  even  longer,  between  the  surfaces  of  the 
leaf,  then  climbs  to  the  tip  and  spins  up  the  terminal  leaves,  but  doea 
not  usually  eat  off  the  tip  so  as  to  prevent  further  growth  of  the  plant. 
As  the  plant  develops,  the  more  tender  leaves  only  are  attacked,  and 
either  the  upper  or  under  surface  of  the  leaf  is  eaten.  The  larva  never 
eats  entirely  through  the  leaf,  but  to  the  center  only,  and  often  only  a 
few  bites  from  different  parts  of  the  leaf.  This  first  brood,  as  a  rule^ 
does  no  great  damage,  even  though  very  numerous,  because  the  larva>^ 
feed  very  largely  on  the  old  leaves,  and  become  full-grown  just  about  the 
time  that  the  vines  begin  to  grow  vigorously.  About  the  10th  of  Juue^ 
or  before,  the  moths  of  this  brood  appear  in  force.  While  I  had  seen 
that  the  larvae  were  very  numerous,  I  was  yet  perfectly  astonished  at 
the  vast  number  of  imagines  I  found  flying  in  the  dusk,  for  an  hour  and 
a  half  before  darkness  set  in.  At  other  hours  of  the  day  they  can 
scarcely  be  induced  to  rise,  but  at  this  time  they  rise  in  swarms  and  fly 
and  hover  very  much  after  the  fashion  of  the  mosquito. 

The  duration  of  the  life  of  the  moth  appears  to  be  about  five  or  six 
days,  and  their  eggs  may  be  found  everywhere ;  scarcely  a  spray  escapes^ 
and  I  have  found  as  many  as  fourteen  on  a  single  spray  and  four  on  a 
single  leaf.  By  the  16th  of  June  the  moths  were  most  plentiful,  but  they 
continued  more  or  less  abundantly  throughout  the  season.  About  the 
beginning  of  July  the  second  brood  of  larvae  appears,  vastly  more  nu- 
merous than  the  first;  its  power  to  do  damage  is  very  greatly  enhanced, 
and  a  difference  in  habit  and  more  opportunity  for  destruction  render 
it  still  more  dangerous.  The  cranberries  blossom  just  about  the  time 
when  the  second  lot  of  larvae  begin  to  hatch,  and  the  young  larvae  im- 
mediately attack  the  blossom  or  young  berry,  eating  just  enough  to 
destroy  vitality,  and  then  attacking  another  blossom.  When  the  berries 
and  blossoms  are  either  all  destroyed,  or  the  berries  have  fairly  set,  the 
larvae  no  longer  trouble  them,  but  attack  the  leaves;  and  now  they  are 
not  content  to  spin  up  only  the  tips  and  touch  only  what  they  eat,  but, 
instead,  they  web  up  all  the  leaves  of  a  spray  and  take  a  bite  here> 
another  there,  and  a  third  elsewhere,  until  they  have  destroyed  every 
leaf  on  the  spray.  Where  the  vines  are  thick,  two  or  even  three  sprays 
are  spun  together  by  a  single  larva  which,  by  nipping  from  all  the 
leaves,  will  destroy  every  one;  the  leaves  lose  vitality  and  turn  brown 
rapidly,  and  the  bog  looks  brown  and  dry  **  as  though  a  fire  had  swept 
over  if  Not  leaves  only,  but  berries  also,  are  thus  spun  up  and  killed 
in  like  manner.    Nor  does  it  take  the  larvae  long  to  do  their  work.    Dr. 
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Brakeley,  well  as  lie  knew  the  enemy,  was  caught  napping;  on  one  bog 
he  noticed  the  larvae,  but  api)arently  not  in  force  or  doing  any  damage ; 
busy  with  other  bogs,  he  saw  this,  three  days  after,  almost  entirely  eaten 
«p.  Senator  Emsen,  on  a  Saturday,  noticed  the  larvae  on  a  40-acre 
bog  'y  he  decided  to  attend  to  them  in  a  few  days,  but  three  or  four  days 
tliereafter  the  larvae  had  destroyed  the  entire  bog  and  were  beyond 
being  attended  to. 

The  larvae,  when  full  grown,  do  not  pupate  in  their  habitations,  but 
^rop  to  the  ground  and  spin  up  in  any  rubbish  at  hand.  The  end  of  July 
and  the  beginning  of  August  bring  the  second  brood  of  moths,  and 
until  the  middle  of  September  they  can  be  found  on  the  bogs.  By  that 
time  the  eggs  are  all  laid,  the  last  straggler  disappears,  and  the  vines 
begin  to  recover ;  and  by  the  end  of  September,  except  for  the  absence 
of  berries,  there  is  little  to  show  the  amount  of  damage  suffered  by  the 
bog.  But  the  new  crop  is  provided  for;  everywhere  upon  the  leaves 
are  the  small  yellow  eggs,  innocent  enough  in  appearance,  but  these 
quietly  maintain  their  vitality  throughout  the  winter,  under  water, 
ready  to  awaken  to  life  and  mischief  in  the  early  spring.  During  the 
past  season  this  insect  has  been  unusually  plentiful ;  everywhere  on  all 
the  bogs  visited  by  me  they  had  done  damage,  some  places  more,  some 
places  less.  They  usually  appear  in  one  spot  in  a  bog  in  small  num- 
bers— a  stray  moth  or  two  having  found  their  way  to  it — attract  no  par- 
ticular attention  until  suddenly  their  progeny  will  devour  the  entire  bog 
year  after  year.  Occasionally  they  disappear  as  suddenly  as  they  ap- 
pear. One  bog  not  far  from  Cotuit  had  never  yielded  a  crop ;  year  aft^r 
year  this  insect  had  destroyed  it,  until  the  owner  had  almost  despaired. 
This  season  he  had  made  the  most  extensive  arrangements  to  fight 
it — was  prepared  at  all  points  to  do  battle,  and  calmly  awaited  its 
coming — but  in  vain ;  scarcely  a  larva  was  to  be  found  on  the  entire 
bog,  and  on  August  9,  when  I  saw  it,  the  vinos  were  full  of  berries 
and  everything  pointed  to  a  large  crop. 

REMEDIES. 

An  insect  so  destructive  as  this  ha«,  of  course,  been  the  subject  ot 
many  experiments  looking  to  its  destruction,  but  they  have  been  usually 
unsuccessful  in  the  main  end  in  view,  viz.,  saving  the  crop,  and  this  not 
because  of  any  fault  of  the  remedy,  but  simply  because  it  was  not  applied 
at  the  right  time.  I  made  experiments  with  several  insecticides,  and 
ascertained  what  had  been  used  by  others,  and  was  in  most  cases  able  to 
discover  the  cause  of  failure.  The  remedy  recommended  by' Packard, 
and  after  him  by  Mrs.  Treat  and  Mr.  Saunders,  is  flowing  the  bog  and  let- 
ting it  remain  under  water  for  two  or  three  days.  Unfortunately  the 
vast  majority  of  bogs  require  a  week  or  more  to  flow  them  and  half  that 
time  to  run  dry  again,  while  many  bogs  could  not  be  flowed  at  all  in  the 
summer.  Nor  could  a  bog  be  safely  flowed  at  any  time  after  the  buds 
had  formed  and  the  blossoms  had  appeared ;  the  result  would  be  a  de- 
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structiou  not  only  of  the  insects  but  of  all  hope  of  a  crop  as  well.  After 
the  berries  have  fully  formed,  the  bog  cannot  safely  be  submerged,  for  the 
hot  sun  would  cause  them  to  ^' scald.''  In  one  case  in  Cape  Cod  during 
a  heavy  rain-storm  a  bog  was  partially  flowed ;  the  sun  came  out  strong 
before  the  water  could  be  all  drawn  off;  nearly  half  the  berries  were 
scalded.  Yet  the  water  can  be  advantageously  used  in  two  ways^ 
Where  there  is  an  abundant  supply  it  should  be  drawn  off  very  early^ 
say  the  middle  of  April  or  even  earlier  if  the  season  is  advanced.  In 
parts  of  a  bog  not  submerged,  larvae  were  found  in  considerable  num- 
bers on  the  16th  of  April,  and  of  these  the  imagines  emerged  June  2,  or 
thereabouts. 

Careful  watch  should  be  kept  for  (he  appearance  of  the  larvae,  and 
when  they  are  abundant  and  presumably  all  hatched,  the  water  should 
be  put  on  for  twenty-four  hours  or  longer.  No  harm  will  be  done  by 
allowing  the  larvjc  to  feed  a  few  days  before  putting  on  the  water,  as 
they  have  only  the  old  leaves,  and  do  not  eat  off  the  terminal  bud. 
Flowing  a  second  time  at  this  season  will  do  no  harm,  as  the  sun  is  not 
hot  enough  to  hurt  the  vines  or  the  new  shoots  if  they  have  appeared. 
The  period  of  time  required  for  the  larvae  to  hatch,  varies  with  the  tem- 
perature of  the  air,  and  with  the  temperature  of  the  water  with  which 
they  had  been  covered.  This  course  has  been  tried  by  several  growers 
with  complete  success.  The  larvae  are  of  course  not  all  destroyed,  but 
so  few  survive  that  no  great  damage  is  done,  and  they  can  be  treated 
as  hereafter  described.  Mr.  Hopkins,  of  Hornerstown,  reflowed  hia 
bog  late  in  June  or  early  in  July  for  the  second  brood.  I  am  informed 
that  scarcely  had  the  water  covered  the  vines  than  the  larvae  began  ap- 
pearing at  the  surface;  it  is  their  habit  whenever  their  habitation  is^ 
disturbed  to  slip  out  of  the  same  and  drop  to  the  ground ;  the  water 
was  a  disturbing  element,  and  following  their  usual  practice  they 
found  themselves  afloat.  Only  a  part  of  the  bog  could  be  flowed,  and 
when  the  water  was  drawn  oft,  a  line  of  dead  larvae  was  heaped  on  the 
side  toward  which  the  wind  had  carried  them.  The  weather  was  favor- 
able, and  there  was  no  scald,  but  still  a  large  portion  of  the  berries  were 
destroyed.  On  July  10, 1  examined  the  bog  and  could  easily  trace  the 
line  to  which  the  water  had  reached.  Scarcely  a  larva  was  found  in  the 
flowed  portion,  while  the  high  parts  to  which  the  water  had  not  reaehed 
were  rapidly  being  eaten  up.  Last  season,  as  I  am  informed,  the  in- 
sects being  plentiful,  the  bog  was  entirely  flowed ;  the  insects  were  de- 
stroyed, but  so  was  the  crop.  With  a  level  bog  and  a  large  supply  of 
water,  a  bog  could  be  safely  flowed  for  forty-eight  hours  at  any  time 
except  when  flowering,  if  a  cool  spell  be  selected  for  that  purpose. 

Where  water  is  scarce  and  the  bog  cannot  be  readily  flowed,  another 
course  must  be  pursued.  Instead  of  drawing  the  water  early,  it  should 
be  kept  on  as  late  as  possible,  and  should  be  drawn  off  very  gradually 
from  below.  The  reason  for  that  is  that  the  water  becoming  warm  will 
cause  the  development  of  the  larva  in  the  egg^  and  will  then  suffocate 
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the  larva  as  soon  as  it  breaks  the  shell,  or,  indeed,  in  the  egg.  As  the 
fiurface  water  is  always  warmest,  it  should  be  retained  as  long  as  pos- 
sible and  the  cooler  water  drawn  off  from  beneath.  This  can  be  easily 
done  by  building  a  second  gate,  not  reaching  to  the  bottom,  outside  the 
main  gate,  at  a  distance  of  about  one  foot  from  it.  The  water  will  rush 
in  from  below,  rise  to  the  level  of  the  inside  gate,  and  overflow  with- 
out materially  disturbing  the  surface  water.  This  plan  has  been  pur- 
sued by  Dr.  Brakeley,  and  on  his  bogs  I  had  a  chance  to  test  it.  May 
22,  the  water  had  been  about  half  drawn  off,  it  having  reached  a  tem- 
perature of  80°  two  inches  from  the  surface;  On  that  day  I  examined 
for  eggs  and  larvae  in  various  i)ortions  of  the  bog.  Where  the  water 
had  not  touched,  the  larvae  were  abundant  and  half  grown ;.  where  the 
water  had  covered,  but  had  been  off  a  week,  no  larvae  were  found,  arid 
but  few  perfect  eggs;  while,  on  the  contrary,  many  eggs  in  which  were 
fully  developed  and  defunct  larvae  were  found.  Still  there  were  eggs 
enough  left  to  furnish  a  very  respectable  lot  of  larvae,  as  will  hereafter 
■appear.  Going  down  close  to  the  water  line  many  eggs  were  found 
largely  containing  fully  developed  but  dead  larvae,  but  some  also  liv- 
ing; a  few  instances  were  seen  where  the  larva  had  hatched  beneath 
the  water,  had  lived  and  eaten  between  the  surfaces  of  the  leaf  for  a 
<iay  or  two,  and  had  then  succumbed.  One  instance  was  noted  where 
the  larva  was  yet  alive,  and  in  the  cavity  in  the  leaf.  This  use  of  the 
water  is  not  of  course  as  successful  as  the  first  plan  suggested,  for 
while  it  destroys  a  large  number  of  insects  in  embryo,  a  large  number 
escape,  owing  to  the  difficulty  of  raising  the  water  on  an  unequal  bog 
to  a  sufficiently  high  temperature.  Many  bogs  have  10  to  12  feet  ot 
water  at  the  gates,  and  the  vines  at  the  edges  scarcely  covered ;  of 
•course  the  deeper  parts  of  the  bog  will  not  be  warmed  for  a  long  enough 
time  to  force  the  development  of  the  larvae  beneath  the  water  far  enough 
to  destroy  them,  and  many  will  thus  escape.  On  a  level  bog,  where  the 
water  covers  the  vines  but  a  few  inches,  there  is  much  greater  hope  of 
<5omi>lete  success. 

On  June  6,  1  again  visited  the  bogs,  and  for  several  days  experi- 
mented with  insecticides.  I  found  on  those  portions  of  the  bog  which 
had  not  been  flowed  full-grown  larvae,  some  pupae,  and  a  few  images; 
on  the  portions  which  had  been  flowed,  larvae  in  all  stages  of  growth ; 
and  on  the  portion  first  laid  dry,  some  pupae.  The  dates  here  given  refer 
to  the  appearance  and  development  of  the  insect  on  one  i)articular  bog 
only;  the  dates  vary  according  to  circumstances  on  other  bogs. 

White  hellebore  had  been  used  by  Dr.  Brakeley  in  previous  seasons 
with  good  success,  and  as  soon  as  the  larvae  became  dangerous  he 
turned  his  attention  to  them.  On  the  part  not  flowed  larvae  were  abun- 
dant in  May,  and  they  were  given  a  dose  of  hellebore ;  to  ascertain 
what  effect  it  had  I  covered  a  space  of  about  three  square  feet,  and  this 
was  thereafter  not  dosed. 

The  hellebore  was  applied  in  the  form  of  powder,  with  a  bellows  con- 
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taining  a  receiver  attachment,  as  explained  in  the  annexed  figure,  a 
being  the  receiver  in  which  the  hellebore  is  placed  from  above,  b  the 

tin  nozzle  into  which  it  drops  through  the 
narrow  aperture  at  the  bottom,  and  c  the 
mouth  of  bellows.  When  examined  in  June 
the  protected  space  was  completely  stripped 
of  leaves,  while  the  portion  treated  to  hel- 
lelwre,  though  badly  damaged,  showed  the 
^  benefit  of  the  treatment.  To  ascertain  the 
Fig.  i.-Powder  beUows.  effect  of  licllcbore  on  the  larvse  I  placed  sev- 

eral in  a  box  of  which  the  bottom  had  been  dusted  with  hellebore.  At  first 
they  paid  no  more  attention  to  it  than  to  so  much  dust^  in  ten  minutes, 
after  a  continuous  travel  through  the  stuff,  they  began  picking  up  parti- 
cles witli  their  mandibles ;  in  twenty  minutes  they  were  very  uneasy,  and 
gradually  became  paralyzed,  but  were  alive  for  more  than  an  hour  after- 
ward. Ultimately  the  larvae  all  died.  The  experiment  was  carried  on 
in  the  open  air.  As  to  its  effect  when  applied  on  the  bog :  It  was  applied 
twice  on  a  portion  of  the  bog  where  the  larva?  were  unusually  abundant, 
and  each  time  it  seemed  to  reduce  the  number  of  larvae,  and  undoubtedly 
did  prevent  their  eating  as  much* as  thej'  otherwise  would  have  done, 
yet  in  the  very  spots  where  it  had  been  thus  freely  used  the  moths 
appeared  a  few  days  later  (June  11)  by  thousands.  This  was  the  result 
wherever  it  was  used;  it  undoubtedly  did  much  good,  but  I  believe  less 
by  killing  the  larvae  than  by  forcing  them  to  leave  their  poisoned  quar- 
ters to  seek  food  on  the  lower  parts  of  the  vine  where  they  could  do 
less  harm.  A  drawback  in  applying  this  and  other  insecticides  is  that 
it  is  necessary  to  force  it  into  the  habitations  of  the  insect,  which  is  a  diflQ  - 
cult  matter;  moreover  it  is  much  more  difficult  to  reach  the  second  brood 
than  the  first,  because  the  firht  spins  up  at  the  start  only  a  leaf  or  two 
at  the  extreuie  tip,  and  must  soon  come  out  for  food;  the  second  brood, 
on  the  contrary,  when  it  does  begin  to  spin  gathers  up  two  or  three 
sprays — enough  for  three  insects — and  so  need  not  at  any  time  come 
within  reach  of  the  poison,  no  matter  how  liberally  applied  outside 
its  habitation.  I  am  satisfied  that  not  only  contact  with  but  the  act- 
ual eating  of  white  hellebore  is  requisite  to  destroy  the  insect.  I  con- 
sider hellebore  valuable,  but  not  the  most  valuable  insecticide. 

Buulphide  of  Carbon, — Mr.  Havens,  of  Pmspertown,  used  a  prepara- 
tion said  to  be  of  this  poison  and  handed  me  some  to  experiment  with, 
but  without  giving  me  any  further  information  as  to  the  nature  of  the 
preparation,  which  was  in  the  form  of  a  brownish  powder;  it  was  tried 
on  several  larvae,  as  in  the  case  of  the  hellebore,  and  proved  rather  more 
active,  but  having  the  same  general  effect.  I  believe  it  to  be  open  to 
the  same  objection  there  is  to  hellebore.* 


•  This  could  not  have  been  the  bisulphide  of  carbou. — C.  V.  R. 
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Copperas. — This  poison  is  recommended  as  a  certain  care  by  Senator 
Emsen,  and  he  shows  his  faith  in  it  by  using  it  himself  and  recommend- 
ing it  to  all  others ;  but  all  experiments  so  far  tried  have  failed  to  de- 
monstrate its  value  as  an  insecticide — this  insect  of  course  in  view.  Dr. 
Brakeley  has  given  it  a  thorough  trial,  and  deems  it  valueless,  and  oth- 
ers give  similar  testimony.  Decisive  of  the  matter  is  the  testimony  of 
Mr.  Emsen's  secretary  and  manager.  This  gentleman  informed  me  that 
he  had  transplanted  some  vines  in  a  large  jar,  had  placed  therein  a  num- 
ber of  larvfe  and  so  thoroughly  soaked  the  whole  with  a  solution  of  cop- 
peras that  1  he  leaves  turned  black ;  in  a  few  days  the  larvae  had  devoured 
everything,  and  were  still  perfectly  healthy  and  ravenous. 

Tobacco. — This  is  the  favorite  Cape  Cod  remedy,  and  the  testimony 
gathered  there  is  all  in  its  favor.  The  tobacco  is  steeped  in  boiling- 
water  in  the  proportion  of  1 J  pounds  to  a  gallon,  and  sprinkled  on  the 
vines,  a  gallon  to  a  rod.  The  testimony  of  all  who  have  so  used  it  is 
to  the  ettect  that  it  kills  the  larvie  wherever  it  reaches  them,  but  they  And 
it  somewhat  difBcult  to  reach  them.  There  is  a  gentleman  in  Dennis, 
on  the  Cape,  who  makes  somewhat  of  a  business  of  preparing  the  decoc- 
tion, and  he  claims  that  it  is  infallible.  I  was  unfortunate  in  reaching 
Deunis  at  camp-meetiog  time,  and  did  not  succeed  in  finding  this  gen- 
tleman.   Refuse  tobacco  of  all  sorts  is  used. 

Paris  green. — This  poison  has  been  used  in  a  few  instances  that  I 
know  of,  and  probably  in  a  quiet  way  to  a  considerable  extent  on  the 
Cape.  .  In  New  Jersey  its  use  has  been  confined  to  a  few,  but  wherever 
it  has  been  used  it  has  been  a  decided  success.  I  have  seen  bogs  on 
which  it  was  used,  parts  only  having  been  treated  with  it,  and  the  dif- 
ference in  the  appearance  of  the  vines  was  striking :  where  it  had  been 
used  the  vines  were  green  and  flourishing,  while  elsewhere  they  were 
dry,  unsightly,  spun  up  and  defoliated.  It  has  been  used  stirred  in 
water,  a  large  tablespoonful  to  a  pail  of  water,  sprinkled  on  with  a 
broom,  and  mixed  with  plaster,  or  rye  flour.  The  latter  is  the  prefer- 
able way.  On  Cape  Cod  the  solution  is  preferred,  in  New  Jersey  the 
dry  mixture  is  more  favored.  One  grower  tnixed  3  pounds  Paris  green 
with  200  pounds  cheap  rye  flour  and  scattered  it  broadcast  while  the  dew 
was  on  the  vines;  it  formed  a  slight  paste  and  adhered  everywhere; 
soon  after  not  a  larva  was  founcLon  the  part  so  treated.  The  advantage 
of  this  poison  over  all  others  is  that  it  does  not  lose  by  exposure  to  the 
air  as  do  all  those  previously  mentioned:  its  disadvantage  is  that,  ap- 
plied when  the  berries  have  become  fully  formed,  it  sticks  to  them  so 
closely  that  the  gentleman  referred  to  found  the  berries  picked  off  the 
poisoned  sections  all  more  or  less  coated  with  the  poisoned  paste,  which 
had  dried  on  so  closely  that  a  heavy  rain  had  not  washed  it  off.  Yet  this 
poison  may  be  safely  applied  early  in  the  season  to  combat  the  first 
brood,  before  the  berries  have  formed. 

Pyrethrum,  or  Persian  Insect  Poicder. — With  this  I  have  made  a  num- 
ber of  experiments:  first  as  to  its  killing  power.    A  few  grains  were 
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dasted  on  the  bottom  of  box  and  several  larvje  were  introduced.  In 
seeking  to  escape,  all  came  in  contact  with  a  few  particles  :  the  effect 
was  seen  in  half  a  minute;  the  larva  began  to  squirm  aud  to  eject  a 
greenish  fluid  from  its  mouth ;  in  three  minutes  it  was  paralyzed ;  in 
fifteen  minutes  quite  dead.  Tried  in  a  solution,  one-quarter  pound  to  2 
gallons  of  water,  a  single  small  drop  produced  a  like  effect,  and  this  ap- 
parently irrespective  of  the  spot  where  it  touched  the  larva.  Applied  on 
the  bog  its  effect  was  less  satisfactory ;  the  difficulty  of  reaching  the 
larva  in  its  hiding  place  was  great  and  the  powder  lost  power  very  rap- 
idly :  still  a  great  decrease  in  the  number  of  larvae  was  noted.  I  tried  it 
both  in  solution  and  putting  on  the  powder  pure.  Later,  Dr.  Brakeley 
continued  the  experiments  during  my  absence ;  the  powder  was  thor- 
oughly mixed  with  two  and  one-half  times  its  bulk  of  cheap  rye  flour 
and  applied  with  the  bellows  on  a  few  rods  of  bog;  at  first  no  effect  wan 
perceptible,  but  two  weeks  thereafter  the  limits  of  the  patch  to  which 
pyrethrum  had  been  applied  were  distinctly  traceable ;  where  it  had  been 
used  the  vines  were  bright  and  fresh  and  were  sending  up  vigorous 
shoots,  while  the  surrounding  space  was  all  eaten  up.  The  same  mix- 
ture was  tried  on  two  larvie  which  were  placed  in  a  vessel  dusted  with  it. 
In  a  short  time  they  became  nervous,  began  a  vigorous  battle,  and  in  a 
few  minutes  succumbed,  though  they  did  not  die  for  some  time  there- 
after. 

Carbolic  acid, — With  this  1  made  a  few  experiments  which  proved 
eminently  unsatisfactory,  killing  the  plants  when  strong  enough  to 
hurt  the  insects,  and  becoming  harmless  to  insects  and  plants  at  about 
the  same  point.  Squibb' s  solution,  containing  1  per  cent,  of  the  crude 
phenols  in  water,  was  used  as  a  base. 

Kerosene, — With  this  the  most  extensive  experiments  were  made,  as 
it  seemed  to  me  best  calculated  to  reach  the  insects ;  the  vines  are  not 
easily  affected  by  it,  and  it  is  penetrating  enough  to  soak  through  a  leaf 
or  two  and  reach  the  insect  in  its  hiding  place.  A  number  of  experi- 
ments were  tried  to  test  its  killing  power.  An  Imperfect  emulsion  of  2 
parts  kerosene  to  1  part  of  milk  was  tirst  used  and  diluted  with  20  parts 
of  water;  a  small  drop  was  applied  to  a  number  of  larvae;  the  effect 
was  instantaneous ;  thelarva?  seemed  paralyzed  at  once,  though  they  did 
not  die  for  some  time.  A  number  of  sprltys  of  which  the  leaves  at  the 
tip  were  turned  and  spun  up  by  larvae  were  gathered,  and  a  drop  of  the 
mixture  was  applied  at  the  tip ;  the  oil  penetrated  at  once  through 
every  part  of  the  leaves  touched,  and  came  into  contact  with  the  larva 
immediately,  paralyzing  it  at  once  so  that  it  could  not  leave  the  head,  or, 
in  some  cases,  it  attempted  to  escape  and  was  disabled  before  getting 
out.  An  emulsion  of  2  parts  kerosene  to  1  part  milk  was  made,  mixed 
with  16  parts  of  water  to  one  of  the  emulsion,  and  applied  to  the  vines 
with  a  Lewis  syringe.  In  the  evening  they  were  examined  and  a  num- 
ber of  dead  larvae  were  found ;  traces  of  the  oil  could  be  everywhere  seen, 
and  where  a  drop  had  fairly  struck  a  tip  the  larva  was  dead ;  for  three 
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days  deadlarv8B  were  found  (June  7  to  11),  bat  thereafter  no  farther  ef- 
fects were  observed.  Afterward  the  mixture  was  applied  on  a  larger 
scale  by  Dr.  Brakeley  to  the  second  brood,  but  with  less  success,  be- 
cause the  amount  of  kerosene  reaching  the  vines  was  insufiScient  to 
penetrate  through  the  numerous  shields  of  leaves  protecting  the  larva, 
and  so  a  large  proportion  escaped;  another  attempt,  using  but  10  parts 
-of  water  to  one  of  the  emulsion,  succeeded  better  and  did  not  injure  the 
vines.  Mr.  Bullock,  of  Prospertown,  tried  the  mixture,  1  part  emulsion 
to  10  of  water,  and  says  that  it  destroyed  the  larvae ;  but  while  it  did  no 
injury  to  the  vines  it  seemed  to  check  the  growth  of  the  berries;  I  am 
informed  that  they  eventually  ripened  but  were  undersized.  No  such 
effects  followed  the  use  of  a  1  to  15  mixture  used  under  my  direction, 
but  it  was  not  so  effective  on  the  larvse.  Afterward  a  small  space  was 
treated  with  a  1  to  10  mixture  where  the  larvae  of  the  second  brood  were 
nearly  full  grown,  and  the  result  was  all  that  could  be  expected ;  most 
of  the  larvfiB  were  destroyed  and  the  vines  were  not  hurt;  berries  un- 
fortunately had  been  previously  destroyed  by  the  insects.  The  effect 
of  kerosene  on  the  eggs  was  then  tried ;  pure  kerosene  was  first  directly 
applied  to  a  few,  and  the  effect  was  to  destroy  the  vitality  of  the  egg 
at  once,  it  becoming  loosened  at  the  edges  and  flattening  toward  the 
center.  The  emulsion,  diluted  with  16  parts  of  Water,  was  then  applied 
to  about  two  rods  where  ^ggs  were  numerous;  for  a  few  days  thereafter 
eggs  decreased  in  number,  and  no  imagines  were  found  on  the  spot ;  at 
the  end  of  four  days,  however,  the  spot  was  as  much  frequented  as  ever 
by  the  moths,  and  eggs  became  more  numerous ;  I  then  waited  until  the 
moths  had  nearly  disappeared  (August  20-23)  and  again  applied  kero- 
sene to  another  spot  of  4  or  5  rods,  applying  slightly  more  than  a  gallon 
to  a  rod  and  making  the  mixture  1  to  10.  As  the  moths  had  not  all 
disappeared  and  I  was  desirous  of  making  my  results  exact,  I  marked 
a  number  of  sprays  and  counted  the  eggs,  marking  only  sprays  contain- 
ing a  number  (4-14),  and  setting  close  to  them  a  stick  marked  with  the 
number  of  eggs  on  the  spray.  The  marked  plants  were  treated  pre- 
cisely as  was  the  balance  of  the  patch,  and  the  next  day  1  examined  the 
result;  in  a  few  instances  the  total  number  of  eggs  on  the  spray  had  in- 
creased, but  fully  30  per  cent,  of  the  number  marked  on  each  spray  had 
lost  vitality,  flattening  out  and  whitening  atthe  edges;  next  day  nearly 
all  had  succumbed  and  the  marked  sprays  were  carried  oft*  to  watch  fur- 
ther developments ;  the  leaves  touched  by  the  kerosene  were  easily 
distinguished,  and  in  each  case  every  egg  on  everj*  leaf  which  had  been 
touched  by  the  kerosene  first  became  depressed  in  the  center,  then 
loosened  and  white  around  the  edges,  and  finally  dried  up,  leaving  only 
a  small,  glistening  spot  on  the  leaf;  on  leaves  which  the  emulsion  had 
not  touched  the  eggs  underwent  no  change  whatever.  Early  in  October 
(5th  to  7th)  I  again  examined  the  space  treated;  the  vines  had  all  re- 
covered from  the  damage  done  by  the  larv»  and  were  promising  well  for 
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next  season,  and  the  most  carefal  examination  discovered  but  a  very 
few  eggs. 

RECOMMENDATIONS. 

Despite  the  success  attending  the  use  of  some  of  the  above  insecti- 
cides, the  damage  done  by  the  larva  of  this  insect  this  season  was  im- 
mense— much  more  extensive  in  New  Jersey  than  on  Cape  Cod,  bmt  suf- 
ficiently great  even  there.  One  of  Dr.  Brakeley's  bogs,  which  for  a  fair 
crop  should  produce  1,500  bushels  and  has  yielded  2,000,  yielded  this 
year  less  than  200  bushels ;  one  40-acre  bog  was  almost  entirely  eaten 
up,  and  bogs  of  excellent  vines,  which  easily  produce  200  bushels  to  the 
acre,  this  season  yielded  but  40  to  50  bushels  ;  only  a  few  bogs  were 
exempt,  and  the  damage  done  amounted  to  many  thousands  of  dollars. 
Many  of  the  growers  are  becoming  disheartened  because,  though  they 
kill  millions  of  larvae,  yet  they  still  lose  their  crops.  The  difficulty  is  not 
with  the  means  employed  but  with  the  time  at  which  they  are  applied  ; 
the  greatest  damage  is  done  by  the  second  brood  of  larvce  in  the  first  two  or 
three  days  of  their  life^  because  then,  before  spinning  up  leaves,  they  eat 
into  the  buds,  flowers,  and  young  berries,  a  single  larva  in  one  day 
sometimes  destroying  two  or  three  berries  or  blossoms  and  being  then 
of  a  size  so  small  as  to  be  scarcely  perceived ;  their  appearance  is  noted 
when  they  begin  to  spin  up  the  leaves  and  vines,  and  war  is  waged 
against  them,  but  it  is  then  too  late,  the  greatest  damage  is  done,  and 
growers  wonder  why  so  few  berries  set.  To  be  successful  in  saving  a 
crop  the  war  mtist  be  vigorously  carried  on  against  the  first  brood  and 
against  the  imagines  resulting  therefh)m.  From  the  observations  made 
and  recorded  above,  and  having  followed  Dr.  Brakeley's  efforts  pretty 
closely  during  the  past  year,  as  well  as  from  the  experiences  of  others 
reported  to  me,  I  advise  the  following  course  as  most  likely  to  be  suc- 
cessful: 

The  water,  if  use<l  as  first  proposed,  i.  e.,  reflowing  when  the  larvae 
begin  to  appear,  will  afford  a  nearly  complete  remedy,  but  even  then 
the  surviving  members  of  the  first  brood  must  be  attacked,  for  a  single 
female  produces  from  20  to  25  eggs,  and  a  few  hundred  escaped  larvsB 
form  the  nucleus  of  a  destructive  second  brood.  Where  the  water  can- 
not be  so  used,  it  should  be  held  very  late,  and  drawn  off  gradually, 
the  object  being  to  raise  it  to  as  high  a  temperature  as  possible,  in  order 
to  hasten  the  development  of  the  larva  and  destroy  it  in  embryo.  When 
the  water  is  off,  the  vines  should  be  daily  examined,  so  as  to  note  the 
first  appearance  of  the  larva;  the  time  will  vary  according  to  the  tem- 
perature of  the  air,  as  well  as  that  of  the  water  which  had  covered  them. 
In  from  three  to  ten  days  the  larvse  will  be  all  hatched ;  at  first  they  will 
burrow  in  the  leaf,  and  then  ascend  to  the  tip,  and  their  presence  can 
then  be  readily  noted  by  the  fact  that  the  under  side  of  the  leaves 
can  be  seen ;  the  top  will  be  found  drawn  together,  and  the  larva  in- 
side ;  a  little  experience  will  enable  any  one  to  tell  at  a  glance ;  as  be- 
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fore  stated,  they  do  little  injury  now,  and  the  danger  seems  small.  One 
gentleman  informed  me  that  there  were  only  a  few  larvae  on  his  bog^ 
and  he  was  rather  sorry,  as  there  were  not  enough  to  experiment  with  ; 
I  visited  his  bog  a  day  or  two  afterward  and  found  larvae  pretty  evenly 
distributed  over  the  bog,  but  doing  no  great  damage.  Some  time  after- 
ward they  had  all  disappeared,  and  the  gentleman  was  Jubilant.  He 
was  correct;  they  had  gone — into  the  pupa  state.  The  moths  emerged, 
and  in  due  time  the  second  brood  of  larvae.  I  did  not  thereafter  hear 
any  complaint  of  lack  of  insects  to  experiment  with. 

To  return.  It  is  at  this  time  that  they  must  be  attacked,  and  best  of 
all  with  kerosene ;  this  will  penetrate  through  and  saturate  the  leaves, 
and,  if  liberally  and  carefully  applied,  will  kill  by  far  the  greater  part  of  the 
larvae.  The  kerosene  emulsion  should  be  made  with  two  parts  kerosene 
to  one  part  sour  milk,  and  churned  with  a  force  pump;  the  "aquapulf^  or 
*'  Lewis"  will  answer.  If  the  milk  is  heated  and  the  vessel  containing  the 
kerosene  warmed,  ten  or  twelve  minutes,  and  sometimes  less,  of  churning 
will  suffice  to  complete  the  emulsifying  process,  and  the  result  will  be  a 
soft  butter  which  will  mix  perfectly  with  water ;  it  should  be  dissolved 
with  a  small  amount  of  water,  and  then  any  desired  quantity  may  be 
added ;  the  most  eftective  proportion  for  this  insect  at  this  stage  is  ten 
parts  of  w^atpr  to  one  part  of  the  emulsion.  This  will  not  hurt  the  vines^ 
and  should  be  applied  thoroughly,  with  a  syringe  or  a  pump  with  a 
sprinkler  attachment,  if  possible.  A  second  application  a  week  later 
might  be  advisable  to  reach  any  larvae  that  had  afterwards  hatched  or 
previously  escaped.  If  the  water  has  been  drawn  off  gradually  the 
larvae  will  continue  to  hatch  for  as  many  days  as  the  water  occupied  in 
receding,  and  the  same  number  of  days  is  gained  in  combating  them. 

Another  plan  would  be  not  to  await  the  hatching  of  the  larvae,  but 
immediately  after  drawing  the  water  and  ascertaining  the  presence  of 
living  eggs,  to  apply  Paris  green  mixed  with  cheap  rye  flour,  while  the 
vines  are  wet  with  dew  or  rain,  and  thus  poison  the  food  the  young  larvae 
will  be  compelled  to  subsist  on.  No  danger  of  poisoning  the  berries  is 
to  be  apprehended  at  this  stage,  but  perhaps  the  former  plan  is  as  cer- 
tain in  results;  it  is  entirely  without  danger,  and  therefore  pi-eferable, 
A  few  larvae  will  probably  escape  and  pass  into  the  chrysalis  state,  which 
they  do  usually  on  the  gi-ound  among  the  rubbish.  It  is  now  necessary 
to  watch  for  the  first  appearance  of  the  moths,  and  as  fsist  as  they  ap- 
pear they  should  be  caught  with  hand-nets;  the  time  will  be  between 
the  1st  and  loth  of  June,  usually  about  the  10th.  I  noticed  that  the 
first  moths  that  emerged  were  males ;  three  evenings  I  caught  speci- 
mens, and  all  were  males.  Dr.  Brakeley  had  been  in  the  habit  of  using 
a  rather  cumbrous  machine  mounted  on  wheels  to  catch  the  moths,  and 
the  first  evening  of  using  this  all  that  I  examined  of  the  captures  were 
males.  On  June  9  I  found  the  first  female,  and  found  the  same  evening 
male  and  female  in  eoitu.  The  female  I  dissected,  and  found  the  eggs 
still  immature :  later  I  caught  and  confined  several  females,  and  in  all 
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^ases  they  proved  to  be  impregnated,  but  none  laid  ep^gs  until  the  second 
day,  and  on  examining  the  vines  it  was  not  until  four  days  atlter  the 
moths  first  appeared  that  1  succeeded  in  finding  an  egg.  There  are? 
therefore,  certainly  two  or  three  days  during  which,  if  the  moths  can 
be  caught,  they  may  be  prevented  from  laying  eggs.  There  was  a  space 
of  a  few  rods  on  one  of  Dr.  Brakeley^s  bogs  on  which  the  moths  appeared 
very  abundantly.  At  first,  with  the  moth-catcher  used  by  him,  and 
which  it  required  two  men  at  least  to  manage,  several  hundred  were 
caught  in  an  evening,  but  so  many  escaped  that  I  suggested  large  hand- 
nets  ;  these  were  made  about  14  inches  in  diameter,  of  mosquito-netting 
doubled,  and  with  handles  about  six  feet  in  length ;  three  men  were 
armed  and  sent  to  the  infested  place,  and  each  caught  several  thousand — 
estimate. 

There  is  only  an  hour  and  a  half  or  two  hours  just  before  dark  when 
this  method  can  be  employed,  for  during  the  day  the  moths  do  not  rise; 
but  just  before  and  during  the  twilight  they  are  easily  disturbed  and 
will  readily  rise,  flying  low  and  slowly,  and  hovering  very  much  like 
mosquitos,  which,  by  the  by,  often  made  their  presence  among  them 
unpleasantly  prominent.  Walking  slowly  over  the  bog,  hundreds  of 
them  are  disturbed  and  rise  up  before  one,  and  by  sweeping  with  the 
net  from  side  to  side,  and  just  over  the  vines,  the  great  majority  of  them 
can  be  caught.  Two  or  three  evenings  will  suffice  to  clear  as  large  a 
spot  as  there  is  force  to  get  over,  and  if  the  retreat  of  the  water  has 
been  gradual  the  moths  will  appear  in  most  abundance  a  day  or  two 
apart  at  diflferent  points,  and  time  to  combat  them  will  be  gained.  It 
must  be  borne  in  mind  that  every  female  destroyed  in  time  lessens  the 
second  brood  by  20  to  2.5,  and  may  save  just  that  number  of  berries. 

The  moths  of  this  brood  disappear  in  about  eight  days,  though  strag- 
glers remain  much  later,  and  where  the  water  has  been  gradually  *with- 
drawn,  as  recommended,  the  broods  may  lap.  After  the  moths  entirely 
disappear  the  vines  should  be  closely  examined  for  eggs ;  if  they  are 
found  abundant,  and  the  vines  are  not  in  blossom  or  the  buds  fully 
formed,  a  heavy  dose  of  kerosene  should  be  applied,  which  will  destroy 
most  of  the  eggs.  If  the  buds  are  fully  formed  or  the  vines  have  begun  ' 
to  blossom  it  is  not  advisable  to  apply  kerosene,  as  it  may  retard  the 
development  or  injure  the  buds  or  blossoms.  If  all  these  measures  have 
been  carefully  taken  the  second  brood  will  be  very  light,  and  will  do 
very  little  damage,  even  if  not  further  disturbed;  but  the  fight  should 
not  be  abandoned  here ;  watch  closely  for  the  first  appearance  of  the 
second  brood,  which  will  probably  be  simultaneous  with  the  blossoming 
of  the  vines.  As  already  stated,  the  insect  lives  for  a  few  days  exposed, 
eating  buds,  blossoms,  and  young  berries ;  its  work  can  be  noted  by 
prematurely  brown,  dried-up  blossoms,  and  the  insect  should  now  be 
attacked  either  by  pyrethrum  or  Paris  green,  preferably  the  former.  If 
pyrethrum  be  used  it  should  be  mixed  with  two  and  a  half  times  its 
weight  of  i>oor  flour,  allowed  to  stand  twenty-four  hours  in  a  clo.se  ves 
sel,  and  liberally  applied  when  the  vines  are  dry.    It  is  now  compara- 
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tively  easy  to  reach  the  larva,  and  nothing  acts  more  rapidly  and  cer- 
tainly than  pyrethrum.  If  Paris  green  be  used  it  should  be  used  in 
solution  and  applied  with  a  pump  or  syringe  with  sprinkler  attachment ; 
the  "  aquapulf  is  excellent  for  that  purpose,  and  the  "Whitman^  an- 
swers every  demand.  Two  or  even  three  applications  may  be  necessary 
to  follow  up  the  constantly  hatching  worms,  but  the  result  will  repay 
for  the  labor  expended.  Should,  by  some  combination  of  misfortunes,  all 
these  methods  have  proved  vain,  and  the  insect  be  still  in  force,  I  would 
recommend  repeat ♦^d  heavy  doses  of  the  kerosene  mixture  (1  to  10), 
which  will  destroy  them,  though  it  may  somewhat  damage  the  crop ; 
should,  after  all,  moths  appear  in  any  number  it  would  be  good  policy, 
after  picking,  and  a  few  days  before  putting  on  the  water,  to  apply 
kerosene  to  the  vines  for  the  purpose  of  destroying  the  eggs. 

It  may  be  objected  that  all  this  requires  a  great  deal  of  labor  and  con- 
siderable expense ;  true  as  to  the  former,  for  it  requires  constant  vigi- 
lance and  the  prompt  application  of  the  remedies  from  the  time  the  wat^er 
is  first  drawn  to  the  time  when  it  is  again  put  on,  yet  if  the  work  is 
carefully  and  conscientiously  done  early  in  the  season,  little  indeed  will 
remain  to  be  done  after  the  first  brood  has  parsed  away,  because  it  is 
utterly  impossible  that  many  can  survive  so  vigorous  a  campaign  as  that 
I  have  mapped  out;  and  as  to  expense,  a  dollar  an  acre  will  pay  for  the 
kerosene  mixture.  Paris  green  costs  but  a  trifle,  and  but  a  very  small 
quantity  is  required,  while  pyrethrum  costs  25  to  30  cents  per  pound  at 
wholesale,  and  can  be  mixed  with  two  and  a  half  or  three  times  its  bulk 
of  cheap  rye  flour.  For  will  it  be  necessary  to  carry  on  so  vigorous  a 
*  campaign  for  many  years,  as  the  insects  will  become  so  scarce  that  it 
will  require  only  a  very  small  expenditure  of  time  and  money  to  keep 
them  in  thorough  subjection,  while  the  increased  crops  will  repay  all 
labor  or  expense  incurred. 

I  have  given  no  place  to  tobacco  or  hellebore  in  the  above  campaign, 
because  they  are  more  expensive  and,  in  my  opinion,  less  effective  than 
the  preparations  above  recommended. 

One  more  method  I  find  in  my  notes  as  having  been  successfully  tried, 
easy  and  simple  enough  in  appearance,  but  which  1  hesitate  to  recom- 
mend, because  I  did  not  myself  see  it  used,  L  e.,  simply  with  a  kitchen 
broom  to  sweep  off  the  tops  of  the  vines.  It  is  gravely  asserted  that 
this  has  been  done,  and  a  bog  thereby  cleared  of  larvae ;  that  there  were 
no  larvae  on  the  bog  I  can  certify,  because  I  saw  it.  Whether  there 
ever  were  any,  or  whether  the  sweeping  destroyed  them,  I  will  not  ven- 
ture to  say ;  I  leave  it  to  be  tried  by  others. 

TERAS  OXYCOCGANA*  Pack. 

This  insect  is  not  found  at  all  in  Massaehusetts,  so  far  as  I  have  been 
able  to  ascertain,  but  is  abundant  everywhere  in  New  Jersey.  The 
species  is  rather  interesting  and  anomalous  in  that  it  has  two  very 
distinct  forms — a  gray  winter  form  and  a  yellow  summer  form.    This 

*Tortrix  vaeeiniivorana  P*ok. ;  T.  malivorana  Lo  B. ;  T.  eindereUa  Riley.  -^^^I^ 
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dimorphism  is  auusaal  in  the  family,  and  though  some  time  since  re- 
corded by  Professor  Riley,  has  not  been  accepted  by  Professor  Fernald. 
Dr.  Brakeley  had  several  years  ago  reached  that  conclusion.  The  gray 
moth  is  called  by  Packard  "the  Glistening  cftinberry  moth,''  and  de- 
scribed as  follows: 

The  body  is  of  a  dark  slate  color,  and  the  palpi,  which  are  large  and  project  well 
beyond  the  head,  are  of  the  same  color,  with  a  few  bright  reddish  scales  at  the  end 
of  the  second  joint.  The  tuft  of  hair  on  the  abdomen  is  much  paler  than  the  rest  of 
the  body  and  of  the  same  color  as  the  legs  and  the  hind  wings,  being  of  a  glistening 
gray  color.  The  fore  wings  are  of  a  uniform  reddish  brown  color,  with  a  peculiar 
glistening  or  greasy  hue.  The  red  tint  is  due  to  scattered,  bright  red  scales.  There 
are  no  other  spots  or  markings  on  the  wing,  and  the  fringe  is  mottled  with  red  and 
gray  scales  as  on  the  wings.  On  the  hind  wings  the  ft-inge  is  long,  silky,  glossy,  gray- 
ish white.  Beneath,  the  fore  wings  are  pale  gray,  the  hind  wings  being  paler  than 
the  fore  wings.  Length  of  the  body  0.25,  expanse  of  the  wing  0.64  of  an  inch.  It  may 
.  bo  readUy  known  by  the  peculiar,  shining,  greasy  look,  and  by  the  rich  red  scales  scat- 
tered over  the  plain,  unadorned  fore  wings. 

Dr.  Packard  records  his  specimen  as  having  been  found  in  October, 
and  the  description  shows  it  to  have  been  a  fresh  specimen,  and  judg- 
ing from  the  size,  probably  a  female.  Of  those  collected  by  me,  the 
females  are,  as  a  rule,  considerably  larger  than  the  males,  though  there 
are  large  males  and  small  females.  After  a  few  days  the  moths  largely 
lose  their  red  scales,  which  rub  off  very  easily,  and  they  appear  then 
of  a  uniform  gray  slate  color. 

These  insects,  emerging  from  the  chrysalis  in  October — in  my  experi- 
ence, on  the  9th  and  after — pass  the  winter  in  this  stage,  seeking  shelter 
in  crevices,  outhouses,  and  rubbish  heaps.  Dr.  Brakeley  informs  me 
that  he  has  often  seen  them  in  his  cranberry  house,  and  on  bright, 
sunny  days  in  winter  flying  at  the  edge  of  woods.  In  the  spring,  about 
the  niiddle  of  April  and  to  the  first  of  May,  they  deposit  their  eggs 
and  disappear.  After  the  beginning  of  May  they  are  rarely  seen.  By 
the  15th  of  May,  or  a  few  days  before,  the  eggs  hatch  and  the  larva 
commences  its  career  precisely  as  does  the  Anchylopera^  except  that  it 
does  not  first  burrow  into  the  leaf.  Some  collected  by  me  changed  to 
pupse  May  24,  and  transformed  into  moths  June  4 ;  these  moths  were 
smaller  in  size  than  the  gray  specimens  and  entirely  different  in  color, 
being  yellow,  with  ochreous  mottlings,  but  no  distinct  markings  on  the 
fore  wings,  and  silky  white  on  the  hind  wings  and  body.  On  fresh 
specimens  the  ochreous  or  reddish  scales  are  dense,  and  give  the  insect 
a  deeper  color;  flown  specimens  lack  these  scales  and  appear  uniformly 
yellow.  The  sexes  do  not  differ  in  size,  and  none  expand  more,  and 
many  less  than  0.5  inches.  None  of  these  insects  showed  the  slightest 
tendency  to  the  slate-colored  form.  The  second  brood  of  larv«  ap- 
pears toward  the  end  of  June  or  early  in  July,  and  has  precisely  the 
same  blossom-  and  berry-eating  habit  as  the  Anchylopera  ;  in  fact,  I  found 
that  the  berry-eating  larvae  were  mostly  those  of  this  species.  They 
continue  this  until  nearly  half  grown,  and  then  spin  up  sprays  and  leaves. 
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as  does  the  Anchylopera,  Toward  the  end  of  July  the  larvae  pupate, 
either  in  their  habitations  or  on  a  leaf  close  by — never  on  the  ground. 
The  second  brood  of  moths  emerges  in  August  (18th  to  23d),  and  the 
moths  of  this  also  are  uniformly  yellow ;  one  specimen  only  which  I 
f(mnd  had  the  hind  wings  and  body  dusky,  but  this  escaped  through 
the  meshes  of  my  net  while  I  wiis  examining  it.  These  moths  oviposit 
in  the  early  part  of  September  and  produce  larvje  about  the  12th.  The 
chrysalis  is  formed  late  in  September  or  the  tirst  of  October,  and  the 
moths  emerge  about  the  9th  or  a  little  later.  This  brood  of  moths  is 
uniformly  gray.  I  did  not  meet  with  a  single  exception,  and  that  it  is 
the  result  of  the  eggs  laid  by  the  yellow  form  I  am  i>erfectly  positive, 
for  not  only  were  there  no  gray  moths  on  the  bog  to  produce  them,  but  I 
watched  the  yellow  forms  o\iposit,  obtained  some  ^^g^  from  females  in 
couflnemeut,  and  sent  them  to  Washington  to  be  reared,  and  Professor 
Riley  informs  me  that  gray  individuals  were  obtained  from  them.*  The  * 
moths  continued  to  emerge  and  were  flying  on  the  bog  when  the  water 
was  put  on. 

The  egg  of  tins  species  is  precisely  like  that  of  the  Anchylopera  in  form 
and  color,  but  is  very  slightly  larger;  it  is  laid  on  the  under  side  of  a 
leaf,  as  in  that  species,  and  at  about  the  same  time,  so  that  practically  it 
is  impossible  to  distinguish  the  two ;  the  larva  also  much  resembles  that 

"In  the  "Greneral  Indox  and  Supplement  to  the  nine  reports  on  the  Insects  of  Missouri,"  1881,  in 
speaking  of  Tortrix  einderella  Riley,  we  remarked  as  follows  (pp.  82-83) : 

"  From  specimens  reared  from  cranberry-feeding  larvae  reo^ivetl  from  Mr.  John  H.  Brakeley,  of  Bor- 
dentown,  N.  J.,  I  am  satisfied  that  this  is  the  same  species  briedy  characterized  by  Packard  in  the  first 
edition  of  his  Ouide  (p.  334)  as  Tortrix  oxycoecana,  and  that  T.  malivorana  LeBaron  (my  Rep.  IV,  p.  47)  is 
but  a  dimorphic,  orange  form,  subsequently  described  by  Packard  as  T.  vaceiniivoroLna  (Hayden's  Re- 
port of  the  U.  S.  Geol.  and  Googr.  Survey  of  the  Territories,  1878,  p.  522).  The  orange  and  ash-gray  spec- 
imens are  thus  bred  both  from  Apple  and  Cranberry.  I  have  reared  both  forms  from  Cranberry  and 
from  Apple,  and  they  are  undistinguishable  in  the  larva  and  pupa  states.  The  gray  form  is  often  more 
or  less  suffused  with  orange  scales  and  the  orange  form  less  frequently  with  gray  scales.  This  Is  the 
most  remarkable  ciise  of  dimoiphism  with  which  I  am  familiai-  in  the  family,  and  points  strongly  to 
the  important  bearing  of  biological  facts  oil  a  true  classification.  The  dimorphic  coloring  is  not  sexual, 
but  occurs  in  both  sexes.  The  eggs  of  this  species  are  ver>-  flat,  circular,  and  translucent,  with  a  diam- 
eter of  0.7"'",  and  are  laid  singly  on  the  under  side  of  the  leaf  near  the  mid  rib.  The  species  belongs  U> 
l^he  genus  Ter<u,  and  as  Packard's  specific  name  oxycoceana  has  priority,  the  innect  should  be  known  as 
Teraa  ooeycoceana.  Pack.  The  insect,  according  to  Mr.  Brakeley,  who  gives  an  account  of  it  in  the 
Report  of  the  Seventh  Annnal  Convention  of  the  New  Jersey  Cranberry  Association  (1879,  p.  7),  com- 
monly affects,  also,  the  high-bush  whortleberry.  The  gray  form  of  the  moth  is  most  frequent  in  au- 
tumn." 

Prof.  C.  fl.  Femald,  in  his  *'  Synonymical  catalogue  of  the  described  Tortrlcidaj  of  North  Amerlcai, 
north  of  Mexico,"  1882,  as  stated  by  Mr.  Smith,  still  retains  the  four  insects  as  distinct  species,  and 
thus  doubts  the  correctness  of  our  conclusions.  We  therefore  took  pains  to  put  the  question  to  so  full  a 
test  as  to  leave  no  reason  for  doubt.  Mr.  Smith's  experience  in  the  field,  as  above  shown,  is  confirmatory ; 
but  from  mateiial  which  he  sent  on  to  Washington,  we  not  only  actually  bred  the  orange  form  from  the 
first  brood  of  larvie  received  in  May  and  produced  from  the  hybemating  slate-colored  form,  but  also 
the  slate-colored  form  from  larvse  hatched  from  eggs  laid  by  the  orange  form.  Over  two  hundred  spec- 
imens, reared  from  larve  received  in  August,  and  produced  by  the  second  brood  of  orange  moths  are 
all  referable  to  the  slate-colored  form.  In  fact  all  the  moths  which  issued  after  September  23  were  of 
*his  form,  though  there  was  but  a  difference  of  five  days  between  the  issuing  of  the  last  yellow  and  the 
first  gray  specimens,  the  latter  continuing  to  issue  through  October.  Many  of  the  gray  specimens, 
especially  those  which  first  appear,  are  so  suffused  with  orange  or  reddish  scales  as  to  appear  somewhat 
intermediate  between  the  two  extremes,  but  there  are  none  which  are  not  at  onoe  inferable  to  the  gray 
form.  It  is  in  fkct  an  interesting  case  of  seasonal  dimorphism,  and  how  far  it  is  influenced  by  tem- 
perature, future  experiment,  which  we  hope  to  make,  will  determine.— C.  T.  JR. 
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of  the  Anohylopera  in  habit  and  general  appearance;  the  head  and  necl^, 
however,  are  honey-yellow  instead  of  black;  the  body  is  of  a  somewhat 
paler  green,  and  the  larva  when  full-grown  is  larger — nearly  half  an 
inch  in  length.  The  head  is  nearly  as  wide  as  the  first  segment ;  and  the 
body  tapers  gradually  to  the  tail,  and  is  furnished  with  fine,  sparse,  pale 
hairs  arising  from  prominent  tubercles ;  the  four  dorsal  tubercles  are 
arranged  in  a  trapezoid  with  a  deep  crease  between  the  anterior  and 
posterior  pair ;  the  anterior  three  pairs  of  feet  are  tipped  with  black.  On 
each  side  of  the  base  of  the  head  is  a  lateral,  S-shaped,  blackish-brown, 
linear  band,  the  upper  part  of  the  S  terminating  on  the  top  of  the  occi- 
put, the  line  being  most  distinct  on  the  side  of  the  head.  The  ocelli  are 
black.  The  pupa  is  brown,  rather  slender,  and  has  the  head  prolonged 
into  a  large  tubercle  surmounted  by  a  large,  round  and  roughened  knob ; 
there  is  an  angular  projection  on  each  side  of  the  hea<l,  forming  a  shoulder 
to  it.  "  The  wing-covers  reach  to  the  end  of  the  third  abdominal  ring, 
while  the  antennae  reach  to  the  end  of  the  second  pair  of  feet,  which  are 
parallel  to  the  end  of  the  second  abdominal  ring.  There  are  two  rows  of 
teeth  on  the  upper  sideof  the  abdominal  rings;  they  are  obsolete  beneath, 
the  posterior  row  being  indicated  by  two  remote,  minute  tubercles."  It  is 
about  two-fifths  of  an  inch  long.  There  is  no  appreciable  difference  in  size 
between  the  larva  of  the  gray  or  winter  form  and  that  of  the  summer 
form,  but  the  pupa  of  the  latter  is  rather  smaller. 

ENEMIES. 

Unlike  the  Anchylopera^  which  appears  free  from  insect  enemies,  this 
insect  is  preyed  upon  by  two  parasites:  a  dipterous  larva  belonging  to 
a  species  of  Tachinid  and  the  larva  of  an  Ichneumonid.* 

These  parasites  I  have  found  in  the  second  brood  only;  all  my  larvae 
of  the  first  and  third  broo4ls  completed  their  changes,  while  those  of  the 
second  brood  were  almost  all  infested  with  parasites,  and  these  I  appre- 
hend will  do  much  to  prevent  this  species  from  becoming  as  plentiful  as 
the  Anchyhpera. 

RE>rEDlES. 

A  bog  that  can  be  completely  flowed  need  never  suffer  much  from  this 
insect.  All  that  is  necessary  is  to  keep  the  water  on  in  the  spring  until 
after  May  1.  By  that  time  the  surviving  moths  will  either  have  per- 
ished withont  depositing  eggs  at  all,  or  they  will  b%  compelled  to  de- 
posit them  on  the  apple  trees  or  whortleberry  bushes ;  the  latter  being 
probably  their  original  food  before  the  abundance  of  cranberries  enticed 
them  to  the  bogs  and  led  to  their  rapid  increase.    This  remedy  has 

*  None  of  the  specimeus  of  the  Tachinid  bred  by  Mr.  Smith  bad  tho  wings  developed,  and  all  wer© 
otherwise  so  shrireled  and  imperfect  that  determination  is  impossible.  The  Ichnenmonid  is  Macro- 
centrru  deUcatus  Or.,  fl|^red  in  our  Fifth  report  on  the  insects  of  Missouri  as  parasitic  on  the  AppU 
Worm  (Oarpoeapta  pomonaia).  It  is  an  interesting  fact,  as  bearing  on  the  nnity  of  habit  in  the  same 
(ennt,  that  we  have  likewise  reared  Maeroeentrru  ftom  two  other  Tortrioids,  ri«„  QrapholUka  ewry. 
mana  Fitoh  and  Tortrix  paludana  Rob.— C.  V.  B.  r-^  i 
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been  some  time  known  to  growers  in  New  Jersey,  and  they  iiave  nsed  the 
water  in  this  way  with  uniform  success ;  a  few  moths  of  the  second 
brood  find  their  way  on  the  bogs,  but  not  in  sufficient  numbers  to  do 
any  great  damage.  As  their  habits  are  otherwise  the  same  as  those  of 
the  Anchylapera,  the  remedies  recommended  for  the  latter  may  be  as 
well  used  for  this  insect. 

The  moth  is  atti^acted  by  light  and  a  fire;  or,  better,  a  torch  of  pitch 
pine  with  a  basin  of  tar  underneath,  a^  intervals  around  a  bog,  will  at- 
tract and  destroy  large  numbers  in  the  early  evening,  soon  after  dark- 
ness fairly  sets  in. 

THE  CRANBERRY  SPAN  WORM. 

[Cymatopkora  pampinarm  Gn.) 

The  moth  expands  about  1^  inches,  and  is  of  a  pale  ash-gray  color, 
sprinkled  with  black  scales ;  the  wings  are  produced  at  the  apex,  and 
the  margins  are  dentate,  most  distinctly  so  on  the  hind  wings.  The 
forfe  wings  are  crossed  by  two  distinct  black  lines ;  the  inner,  one-third 
from  base  and  curved  inward  toward  the  center  of  the  wing;  the  outer 
is  one-third  from  the  margin,  and  is  curved  first  toward  the  margin  and 
then  inwardly  toward  the  base  of  the  wing.  There  is  a  less  distinct 
and  somewhat  diffuse  line  between  these  lines,  and  there  is  a  jigged 
pale  line  between  the  outer  black  line  and  the  margin.  At  the  margin 
is  a  distinct,  scalloped  black  line.  The  hind  wings  are  marked  in  much 
the  same  way,  except  that  the  lines  are  straight.  Beneath,  the  wings 
are  of  a  uniform  pale  gray,  relieved  on  the  anterior  pair  by  a  black  dis- 
cal  spot. 

This  insect,  I  am  assured  by  growers,  appears  on  the  bogs  twice  in  the 
course  of  the  season,  once  in  late  June  or  early  July,  and  again  the 
latter  part  of  August.  The  larva?  appear  in  June  and  again  about  the 
middle  of  July ;  when  full-grown  they  are  rather  mor^  than  an  inch  in 
length,  of  a  livid  reddish  gray,  smooth  and  slender,  with  five  pairs  of 
legs ;  the  anterior  three  pairs  on  the  three  thoracic  segments,  one  pair 
on  the  eleventh  and  the  other  on  the  last  segment.  The  head  is  deeply 
indented  above,  and  the  anal  plate  is  long,  jvcute,  and  considerably  pro- 
jecting. The  anterior  part  of  the  first  segment  is  darker  reddish  brown, 
and  there  are  two  dorsal  rows  of  very  fine  brown  spots,  and  a  wider 
row  of  a  darker  color  at  the  sides ;  the  stigmata  are  deep  brown. 

The  second  brood  of  these  caterpillars  becomes  full-grown  early  in  Au- 
gust (8th-llth),  and  transforms  into  a  short,  stout,  reddish-brown  pupa 
less  than  half  an  inch  in  length  and  rather  rough  and  puncture<l.  The 
pupae  are  naked  and  are  found  in  the  sand  about  an  inch  beneath  the 
surface.  They  are  said  to  transform  into  moths  toward  the  end  of  Au- 
gust, but  how  they  pass  the  winter  I  was  not  able  to  ascertain. 

These  insects  are,  I  am  infonned,  found  upon  the  bogs  at  Cape  Cod  in 
small  numbers  every  year,  but  from  their  color,  which  resembles  that  of  a 
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cranberry  twig,  and  their  habit  of  clasping  the  twig  with  their  anal  legs 
or  claspers  alnd  stretching  out  from  it  perfectly  straight  and  motionless, 
they  are  very  often  overlooked,  and  it  is  not  until  they  become  very 
numerous  that  they  attract  attention.  Usually  they  are  checked  by 
parasites,  which  prey  upon  them,  but  in  some  spot,  almost  every  year, 
they  become  numerous  enough  to  be  destructive.  This  year  it  v^as  a 
bog  at  Cotuit  under  the  charge  of  Gapt.  S.  Ames.  On  August  9,  in  his 
company,  I  visited  this  bog.  No  sooner  did  we  come  in  sight  of  it  than 
the  space  covered  by  the  insects  was  seen.  Elsewhere  of  a  deep,  rich, 
green,  where  they  were  working  everything  was  of  a  bare,  yellow  brown- 
Reaching  the  bog  I  found  where  these  insects  were  working  that  abso- 
lutely every  green  thing  had  been  eaten  up;  not  a  leaf,  not  a  bpd  re- 
mained ;  even  the  soft  terminal  shoots  had  been  eaten  off  and  only  the 
hard,  dry  twigs  remained.  At  first  I  could  see  no  larvae,  but  on  closer 
examination  I  found  that  what  I  had  taken  as  bare  twigs  sticking  out 
were  really  larvae ;  a  dozen  of  them  were  sometimes  found  on  a  single 
spray,  and  not  a  spray  escaped.  Captain  Ames  says  they  started  from 
a  place  about  a  rod  square,  ate  that  all  up,  spread  out  a  little,  and  then 
started  in  a  direct  line  across  the  bog.  At  this  time  they  had  nearly 
completed  their  journey,  and  were  about  full-grown.  Beaching  what 
might  be  called  the  head  of  the  army,  every  spray  was  found  loaded 
with  larvae ;  yet  so  deceptive  whs  their  appearance  that  it  was  at  first 
impossible  to  realize  their  vast  number.  A  small  fire  was  built  in  that 
portion  of  the  bog  just  passed  over,  the  wind  carrying  the  smoke  through 
the  advance  guard  of  the  host.  In  a  moment  everything  was  in  motion ; 
the  very  plants  seemed  alive  from  the  host  of  larvae crawlingamongthem. 
The  only  thing  at  all  comparable  to  it  which  I  had  witnessed  is  the 
march  of  the  array  worm.  Going  back  over  the  eaten  portion,  almost 
everywhere  I  chose  to  dig,  pupae  were  found  about  an  inch  beneath  the 
surface.  The  number  of  moths  that  would  be  produced  should  these 
pupae  all  transform  would  be  frightful.  Luckily,  the  larva  seems  sub- 
ject to  attacks  of  parasites,  and  while  I  did  not  myself  succeed  in  raising 
these  parasites,  a  lot  of  larvae  sent  to  the  Department  to  be  raised  may 
have  done  better. 

REMEDIES. 

Where  these  insects  cover  an  entire  bog  nothing  in  the  way  of  a  crop 
can  be  hoped  for,  and  the  best  thing  that  can  be  done  is  to  fiow  the  bog. 
Where  they  cover  but  a  part  of  the  bog,  or  where  it  cannot  be  flowed, 
Paris  green  should  be  used,  preferably  mixed  with  rye  flour,  and  it  should 
be  liberally  applied.  No  danger  can  result,  because  no  crop  can  be 
picked  off  the  portion  attacked  by  them.  If  they  are  noticed  when  they 
first  begin  to  work,  and  cover  but  a  small  space,  kerosene  prepared  and 
used  as  suggested  for  the  Anchylopera  is  preferable.  Being  open  feed- 
ers there  is  no  difficulty  in  reaching  them,  and  the  action  will  be  rapid 
and  certain.    Instead  of  Paris  gi-een,  pyrethrut^gin^^y^^jg^^^it  is 
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quick  aud  certain  in  its  action  where  it  touches  the  larva,  and,  liberally 
applied,  it  would  undoubtedly  destroy  the  vast  majority  of  them. 
Where  the  larvte  are  scattered  singly  over  the  bog  they  usually  escape 
notice  entirely  and  do  no  appreciable  damage. 

An  insect  common  to  the  Cape  and  New  Jersey,  though  much  more 
destructive  on  the  Cape,  is 

THE  CRANBERRY  FRUIT  WORM.* 

The  moth  producing  this  pest  expands  rather  more  than  half  an  inch, 
has  narrow  fore  wings,  and  broad,  somewhat  triangular,  hind  wings ;  the 
head  is  broad,  the  eyeslarge  and  black,  aud  tbe  palpi  project  well  beyond 
the  head.  The  color  of  the  body  and  secondaries  is  a  rather  pale  gray, 
with  a  slight  metallic  glisten,  more  pronounced  on  the  thorax,  where 
white  metallic  scales  are  intermixed.  The  fore  wings  are  rather 
darker  gray,  with  a  more  decided  metallic  luster;  along  the  costa  is  a 
snowy  white  margin,  most  distinct  and  widest  at  the  middle  of  the 
wing,  narrowing  and  sprinkled  with  gray  scales  at  the  base  aud  apex. 
Tbere  is  a  darker,  transverse  shade  very  near  the  base;  a  more  distinct, 
darker,  transverse  band  just  inside  the  middle,  and  an  oblique  and  less 
distinct  shade  from  the  apex  to  the  inner  margin,  more  diffuse  near  the 
middle  of  the  wing.  Above  the  center  of  the  wing,  at  the  outer  third,  is 
a  rather  long,  paler  spot,  constricted  at  the  middle,  at  each  end  of  which 
is  a  blackish  spot.  Beneath,  the  wings  are  of  a  uniform  glistening  gray 
color,  darker  on  the  fore  wings.  The  fringes  on  both  wings  are  concol- 
orous.  This  insect  appears  on  the  bogs  late  in  June  and  early  in  July, 
with  the  first  appearance  of  berries^  it  is  shy,  flies  rapidly,  and  is  not 
easily  captured.  When  and  where  the  egg  is  deposited  is  not  yet 
known,  but  probably  on  the  young  berry.  The  young  berry-worm  ap- 
pears as  soon  as  the  berries  are  well  set,  eats  out  the  center  only,  and 
then  migrates  to  another  berry.  The  vacated  berry  t  urns  red  and  event- 
ually shrivels  up  and  drops.  The  larva,  on  entering  the  new  berry,  care- 
fully spins  up  the  aperture  made  to  effect  an  entry  with  a  dense  web  of 
fine,  white  silk,  so  that  it  is  sometimes  difficult  to  see  where  the  hole  was 
made.  In  this  berry  it  becomes  half-grown,  and,  working  out,  leaves  a 
jagged  opening,  and  again  enters  a  new  berry  ;  the  berries  are  by  this 
time  well  grown,  and  sometimes  the  larva  reaches  its  full  size  in  this 
third  berry.  The  place  of  entry  is  as  carefully  closed  as  in  the  previous 
case,  and  soon  the  berry  begins  to  show  a  red  color,  denoting  to  the  prac- 
tised eye  the  presence  of  the  enemy,  but  to  the  uninitiated  appearing 
only  to  be  nicely  ripening.  Where  the  larva  does  not  complete  its  growth 
in  this  berry,  it  migrates  to  another,  this  time  not  closing  the  port  of 
entry.  The  berries  are  by  this  time  nearly  fully  grown,  and  about  the 
latter  part  of  September  or  the  beginning  of  October  the  worms  are  fully 


*  This  is  a  Phyoid  belonging  apparently  to  Myelois,  bat  as  only  one  poor  and  damaged  specimen  vas 
obtained,  we  cannot  nov  pn»perly  characterize  it.— C  V.  R. 
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growD,  leave  the  berry,  and  go  into  the  pupa  state.  Dr.  Brakeley,  who 
has  raised  the  insect,  and  from  whom  I  obtained  a  part  of  the  above  his- 
tory, says  that  the  larva  pupates  in  the  ground,  and  the  moth  emerges 
next  spring.  The  larvae  appear  to  differ  greatly  in  rapidity  of  growth, 
as  in  early  August,  when  I  examined  many  hundreds  at  Oape  Cod,  all 
sizes  were  represented,  from  the  mite  but  a  line  or  two  in  length  to  the 
nearly  full-grown  larva  half  an  Inch  in  length  and  completely  ttlling  the 
interior  of  the  berry.  The  full-grown  larva  is  half  an  inch  or  a  little 
more  in  length,  of  a  bright  green  color,  often  with  a  reddish  tinge,  most 
prominent  on  the  dorsum.  The  heatl  is  narrower  than  the  lirst  segment, 
and  is  of  a  paler,  more  yellowish  color,  except  the  mouth,  which  is 
brown ;  the  segments  are  transversely  wrinkled,  and  are  clothed  with  a 
few  sparse.and  rather  long  hairs.  As  a  whole,  the  insect  is  more  com- 
pactly built  than  either  of  the  preceding,  and  is  of  the  same  thickness 
throughout. 

The  damage  done  by  this  insect  in  the  cranberry  bogs  of  Cape  Cod 
this  season  is  very  large.  In  New  Jersey  scarcely  a  specimen  could  be 
found,  and  nowhere  was  it  plenty.  Ou  August  7  to  11, 1  visited  the 
Oape  Cod  bogs.  Scarcely  one  but  was  infested  by  this  insect,  and  many 
were  so  badly  attacked  that  not  20  per  cent,  of  the  berries  were  sound; 
in  one  bog  near  Hyannis,  which  had  escaped  the  fire- worm,  the  berries 
on  August  8  were  90  per  cent,  red,  and  apparently  ready  to  gather ; 
closer  examination  developed  a  berry  worm  in  almost  every  berry,  and 
there  was  every  likelihood  of  the  whole  crop  being  eaten,  as  the  worms 
were  scarcely  half- grown. 

REMEDIES. 

An  Ichneumon  fly  is  said  to  prey  on  this  worm,  but  I  did  not  succeed  in 
breedingit,  and  it  cannot  apparently  bedepended  upon  to  keep  the  species 
within  limits.  I  could  not  find  that  any  remedies  against  this  insect 
had  been  successfully  used.  Tobacco  had  been  tried,  but  without  suc- 
cess, and  the  same  result  attended  the  use  of  Paris  green.  Flowing  has 
been  tried,  but  where  the  water  has  been  left  on  long  enough  to  destroy 
the  insects,  it  has  also  destroyed  the  berries.  The  fact  is  that  it  is  a 
matter  of  great  difficulty,  if  not  absolute  impossibility,  to  reach  this 
insect  in  the  larva  state.  The  fact  that  it  lives  in  the  berry,  and  care- 
fully closes  up  the  place  of  entrance,  excludes  poisons  which  kill  by 
touch  or  by  being  eaten,  because  the  larva  never  comes  into'contact  with 
them.  Flowing  is  an  incomplete  remedy  for  the  same  reason.  It  is 
possible  for  the  larva  to  remain  submerged  for  a  week  or  more  without 
being  in  the  least  discommoded,  and  so  long  a  submergence  during 
August  or  September  would  infallibly  rain  the  crop,  although  it  might 
thereby  also  destroy  the  insect.  It  is  probable  that  at  some  portion  of 
its  career  this  insect  can  be  successfully  combated,  but  as  most  of  my 
investigations  this  season  were  made  in  New  Jersey,  where  this  insect 
was  not  to  be  found,  I  was  not  able  to  ascertain  its  complete  history, 
and  can  therefore  suggest  no  remedy.  ^'^'^'^^^  by  VjUU^it: 
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THE  BROAD-WINGED  LEAF-HOPPER. 

{Amphiscepa  hivittata  Say.) 

This  little  iusect,  while  found  on  every  bog,  does  little  injury.  It 
feeds  on  the  juices  of  the  plant,  and  did  it  ever  appear  in  large  num- 
bers it  might  become  injurious.  The  insect  is  about  a  quarter  of  an 
inch  long,  and  the  expanded  wings  measure  half  an  inch.  The  head  is 
red-brown,  with  a  greenish  vertex;  the  thorax  is  of  a  deep  brown-red; 
the  body  is  yellow,  and  the  hind  wings  are  transparent;  the  fore  wings 
are  bright  green,  except  the  inner  margin,  which  is  bfight  carmine-red. 
In  shape  the  wings  are  broad,  semicircular,  and  when  the  insect  is  at 
rest  the  folded  wings  resemble  an  undersized  leaf.  The  hind  legs  are 
formed  for  leaping,  and  the  insect  is  very  active,  using  its  legs  and 
wings  t;0  good  advantage  in  its  changes  of  locality.  Should  it  ever  be- 
come injurious,  the  use  of  hand-nets  and  of  the  kerosene  emulsion  would 
be  indicated. 

THE  CRANBERRYTIP  WORM. 

Early  in  July  I  noticed  in  one  small  spot  on  a  bog  an  occasional  vine 
which  had  failed  to  grow,  and  had  a  bud  apparently  just  ready  to  open. 
Examining  some  of  these,  I  found  the  tip  eaten  off  and  the  outer  leaf 
only  covering  the  destroyed  tip;  further  search  developed  a  specimen  or 
two  of  a  small,  red,  apodous  grub  about  half  a  line  (0.04  inch)  in  length, 
tapering  toward  each  end,  but  most  toward  the  head.  The  specimens 
were  evidently  weak  and  did  not  enter  the  pupa  state.  A  few  pup» 
were  afterwards  found  close  to  the  base  of  the  outer  leaf  of  the  terminal 
bud  and  in  a  small  cavity  formed  for  it;  they  were  enveloped  in  a  dense, 
white  cocoon  of  silk,  and  from  one  of  these  the  imago  emerged  toward 
the  end  of  August,  during  my  absence  from  home;  from  the  remains, 
the  insect  seems  to  be  a  minute  midge,  of  a  clay-yellow  color,  with  long 
legs  and  antennae.  I  could  find  none  on  the  bogs,  and  up  to  October 
10  there  were  no  traces  of  larvae  in  the  terminal  buds  of  the  vines.  In 
small  spots  this  insect  was  apparently  quite  plentiful,  judging  from  the 
destroyed  tips,  but  none  of  the  growers  seem  to  have  noticed  it,  and  it 
has  evidently  never  been  very  injurious.  Should  it  become  abundant 
at  any  time,  the  kerosene  mixture  will  prove  a  complete  remedy  for  it^ 

LOCUSTS  AND  CRICKETS. 

Ten  species  of  locusts  and  a  cricket  [Chryllna  neglectus  Scudd.)  were 
found  on  the  bogs,  and  evidently  do  considerable  damage.  The  locusts 
are  Acridium  alutaceum  (!)  Harr.,  Caloptentis  bivittatus  Scudd.,  CEdipoda 
collaris  Scudd.,  (Edipoda  maritima  Uhl.,  Tomonotus  sulphureus  Sauss., 
(Edipoda  cequxilis  (?)  Scudd.,  (Edipoda  eucerata  Harr.,  Stenobothru^  ma- 
cuUpennis  Scudd.  var.,  Galoptenus  sp.  near  femur-rubrum  Deg.,  and 
Caloptenus  punctulatus  (!)  Uhl. 
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They  often  grow  to  an  enormons  size  compared  with  their  usual  de- 
velopment. They  do  not  find  their  food  exclusively  on  the  bogs,  but 
when  nearly  full-grown  they  have  the  habit  of  biting  pieces  out  of  the 
cranberries,  which,  of  course,  soon  wither  and  die.  They  seldom  eat 
an  entice  berry,  but  usually  eat  out  the  seeds  and  then  leave  it.  The 
cricket  has  the  same  habit.  Probably  all  the  species  of  locusts  found 
in  the  various  localities  find  their  way  on  the  bogs,  and  none  live  ex- 
clusively in  them,  for  I  found  the  same  species  that  were  common  on 
the  bog  were  also  common  in  the  woods  and  fields  everywhere  in  the 
vicinity.  A  cheap  and  very  effective  remedy  against  the  depredations 
of  these  insects  is  a  flock  of  turkeys.  Dr.  Brakeley  has  between  50  and 
100,  which  day  by  day  journey  to  the  bogs  and  cross  and  recross  them 
IQ  every  direction,  coming  home  each  evening  with  crops  distended  to 
their  fullest  extent.  The  difference  between  iiis  bogs  and  those  of  his 
neighbors,  in  the  matter  of  locusts,  is  marked;  only  an  occasional  one 
will  fly  up  before  you  on  his  bogs,  while  on  the  other  bogs  visited  by 
me  locusts  started  up  everywhere  by  the  dozen.  Both  pyrethrum  and 
kerosene  kill  the  locusts  when  they  come  into  contact  with  them,  but 
turkeys  constitute  by  far  the  best  and  easiest  remedy  to  apply. 

THE  CHAINSPOTTED  GEOMETER. 

{Zerene  catenaria  Gn.) 

On  some  bogs  of  Cape  Cod  an  insect  locally  known  as  the  yellow 
span  worm  sometimes  becomes  somewhat  injurious.  The  parent  of  the 
larva  is  known  as  the  ^^chain-spotted  geometer,"  and  is  pure  white, 
except  for  the  front  of  the  head  and  the  shoulder  tippets,  which  are 
yellow.  The  fore  wings  have  a  narrow,  zigzag  black  line  on  the  inner 
third  of  the  wing,  a  distinct,  black  discal  dot  and  a  scalloped  black  line 
half-way  between  the  discal  dot  and  outer  edge.  The  hind  wings  have 
a  blsfbk  discal  dot  and  a  single  black  line,  often  more  or  le^s  broken  at 
the  outer  third  of  the  wing.    It  expands  nearly  2  inches. 

The  larva  is  1^  inches  or  more  in  length,  equally  thick  throughout,  of  a 
bright  sulphur-yellow  color  with  paler  and  black  markings.  It  is  readily 
recognized  and  easily  seen  on  the  bogs;  it  is  found  in  moderate  numbers 
on  the  various  bushes  growing  at  the  edge  of  the  bogs,  and  appears  a 
general  feeder.  The  uniform  testimony  is  that  the  young  larvte  are 
never  found  on  the  bog,  but  when  they  attain  the  length  of  an  inch 
they  sometimes  leave  their  natural  food-plants  and  invade  the  bog,  eat- 
ing rapidly  and  doing  considerable  damage. 

The  remedy  for  this  lies  in  prevention,  and  is  easy :  Clear  the  ditches 
surrounding  your  bog,  have  them  at  least  two  feet  wide  and  half  full  of 
water,  and  cut  off  the  brush  for  a  few  feet  from  the  edge  of  the  bog.  The 
remedy  is  complete. 
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THE  EEDSTRIPED  CRANBERRY  WORM. 

In  the  latter  part  of  September  and  earlj'  part  of  October  I  found  on 
a  bog  in  Xew  Jersey  a  few  specimens  of  a  larva  described  by  Dr» 
Packard  under  the  above  name ;  the  specimens  agree  very  well  with  hi» 
description,  which  is  substantially  as  follows : 

The  body  is  long  and  slender,  nearly  three-fifths  of  an  inch  in  length, 
slightly  tapering  to  the  head,  but  more  decidedly  toward  the  tail ; 
general  color  pale  livid  green  with  six  longitudinal,  pale  reddish  lines, 
broken  and  irregular  toward  the  head,  but  more  distinct  and  wider 
toward  the  tail,  so  that  the  body  looks  darker  and  rather  more  reddish 
posteriorly.  The  head  is  pale  yellowish  with  a  few  long  hairs;  the  man- 
dibles are  reddish,  darker  at  the  tip.  Ocelli  blackish.  Prothorax  un- 
usually long,  nearly  as  long  as  the  head,  and  entirely  without  markings  f 
it  is  slightly  wider  than  the  head,  but  narrower  than  the  succeeding 
segment.  On  the  front  edge  of  the  second  and  third  rings  is  a  trans- 
verse row  of  six  black,  minute  warts  giving  rise  to  a  hair,  and  a  seventh 
one  low  down  in  the  middle  of  the  side.  On  the  abdominal  segments 
there  are  four  dorsal  black  warts,  the  two  anterior  nearer  together  than 
the  posterior,  though  not  forming  a  decided  trapezoid ;  on  the  side  bf 
the  ring  is  another  black  wart  in  line  with  the  two  anterior  dorsal  onea 
and  giving  rise  to  a  rather  stout  hair.  Around  the  edge  of  the  supra- 
anal  plate  is  a  row  of  four  black  warts  and  two  median,  dorsal,  smaller 
warts.  Beneath,  livid  greenish,  the  three  segments  between  the  last 
pairs  of  feet  with  each  a  transverse,  straight  row  of  minute,  black 
warts. 

The  habits  of  this  caterpillar  are  much  like  those  of  the  Teres  and  of 
the  Anchylopera;  like  them  it  draws  together  the  leaves  of  a  spray,  but 
unlike  them  it  often  severs  the  leaves  and  forms  a  complete  tube  of  silk 
with  an  outer  covering  of  leaves ;  this  tube  is  always  open  at  each  end^ 
and  the  larva,  which  is  very  active,  slips  out  at  the  least  disturbance.  It 
was  found  on  a  single  spot  only,  and  in  small  numbers,  and  this  spot 
was  just  the  one  part  of  the  bog  not  flowed  during  the  winter.  At  date 
(October  22),  the  larvie  have  not  yet  pupated,  while  the  bogs  are  either 
entirely  or  nearly  covered  with  water.  The  remedy  is  indicate  by  the 
length  of  larval  life,  and  it  consists  simply  in  flowing  the  bog  as  early  in 
the  fall  as  it  can  be  safely  done  and  before  the  larva  changes  to  the  pupa 
stage.  The  fact  that  I  found  this  larva  in  the  only  part  of  the  bog  not 
flowed,  and  not  elsewhere,  is  significant  and  points  to  the  best  remedy* 

Some  other  insects  have  been  recorded  as  feeding  on,  or  in  some  way 
injurious  to,  the  cranberries,  but  these  are  all  observed  by  me  during  the 
past  season.  Some  of  them  may  be  found  in  Massachusetts  or  elsewhere, 
on  bogs  that  I  did  not  get  to  see,  but  I  heard  no  complaints  of  other 
insects  from  localities  which  I  have  visited,  except  that  Mr.  Makepeace, 
of  Hyannis,  Mixss.,  who  has  probably  the  largest  aci'eage  of  cranberries 
under  his  care  of  any  one  man  in  Massachusetts,  complains  of  a  root 
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worm,  and  of  an  insect  eating  the  ranners  -of  the  vines.  The  roots  of 
the  cranberries  are  exceedingly  numerons  and  fine,  and  it  seems  scarcely 
possible  that  an  insect  living  in  the  roots,  as  it  is  claimed  this  does, 
shoald*  exist  and  do  serious  injury.  Captain  Ames,  of  Gotuit,  has  heard 
of  this  insect,  and  showed  me  places  on  his  bog  said  to  be  caused  by  it. 
Careful  examination  revealed  nothing.  The  insect  said  to  injure  the 
ranners  leaves  traces  of  its  work,  but  the  insect  itself  seems  very  diffi- 
cult to  find.  A  cranberry  plant  will  send  off  runners  in  every  direction ; 
the  runners  send  out  uprights  which  bear  the  fruit  -y  the  runners  lie  on 
the  surface  of  the  ground,  and  when  a  bog  is  rc^sanded,  or  before,  take 
root  ac  intervals,  though  sometimes  a  runner  will  maintain  six  or  more 
uprights  from  the  main  root.  It  is  the  bark  of  these  runners  that  is 
eaten  off  at  the  under  side ;  never  much,  but  a  little  bite  here  and  an- 
other little  bite  there ;  the  runner  loses  vitality,  the  uprights  die,  and 
the  infested  spac^  becomes  brown  and  dry.  This  gradually  spreads, 
though  as  yet  no  very  great  damage  has  been  done.  I  examined  several 
of  these  spaces  and  on  every  one  of  them  I  found  the  same  appearancCi 
♦.  e.j  dead  vines,  and  on  the  runners  a  few  small  patches  deprived  of 
bark ;  this.  Captain  Ames  says,  is  sufficient  to  destroy  a  vine.  One  or 
two  of  these  barkings  appearing  tolerably  fresh,  I  made  a  close  search  for 
insects  without  any  success;  the  only  living  thing  found  was  a  centiped. 
Captain  Ames  says  that  he  has  seen  the  depredator,  and  he  is  the  only 
one  whom  I  could  find  that  had.  He  says  it  is  an  active,  brown  insect 
with  many  legs  and  some  hair-like  appendages  at  the  sides.  He  says 
he  has  seen  them  early  in  the  season  and  again  late  in  the  season,  but 
never  at  the  time  I  saw  him,  i.  e.j  August  9.  I  requested  him  to  look 
out  for  the  next  appearance  of  the  insect  and  to  send  me  specimens,  but 
I  have  not  thus  far  heard  from  him,  though  he  promised  to  comply 
with  my  request.  The  insect  has  received  the  name  of  "  girdle  worm  ^ 
among  Cape  Cod  growers. 

I  have  found  a  few  other  insects  on  the  bogs,  some  Hemiptera  homo- 
pier  a  and  some  Hemiptera  ^e/eroptera,  but  they  are  not  cranberry  feeders, 
l^ey  live  on  the  weeds  and  grasses  found  on  neglected  bogs,  and  the 
more  neglected  a  bog  is,  the  greater  the  variety  and  number  of  small 
insects  that  are  found  on  it.  I  have  no  doubt  but  that  most  of  these 
insects  do  occasionally  attack  the  cranberry,  but  I  am  equally  certain 
that,  except  the  mosquito,  they  would  not  be  on  the  bog  were  the  weeds 
not  there. 

8993— Bui.  4 3 
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HOP  INSECTS, 

The  hop  crop  this  year  was  greatly  damaged  by  insects,  principally 
the  Hop  Aphis,  ably  seconded  by  the  "  Grub,''  and  materially  assisted 
by  a  number  of  other  pests.  Herkittoer  in  early  summer,  Waterville 
later  on,  and  then  Cooperstown  furnished  the  centers  of  investigation. 
At  Athens  I  examined  a  yard  that  had  formerly  suffered  much  from  insect 
attack,  and  the  yards  in  the  vicinity  of  Deansville  and  Oriskany  Falls 
were  visited,  so  that  I  migUt  be  able  to  detect  local  pests,  should  there 
be  any  unusually  abundant.  To  Mr.  Frank  Cutter,  editor  of  the  Wth 
terville  Times^  I  owe  thanks  for  the  courtesy,  assistance,  and  informa- 
tion  afforded  me ;  to  Mr.  Lawrence,  manager  of  the  Hop  Extract  works 
at  Waterville,  I  am  indebted  for  information  and  firee permission  to  dig, 
delve,  and  otherwise  amuse  myself  in  his  hop  yard,  and  to  sacrifice  such 
numbers  of  vines  as  the  necessities  of  the  case  might  demand.  At 
Herkimer,  Mr.  George  W.  Pine  assisted  me  in  making  a  first  acquaintance 
with  the  "  Grub.''  At  Cooperstown,  Mr.  J.  F.  Clark  gave  me  great  aid 
in  my  researches  on  the  Aphis.  To  Mr.  Ira  C.  Jenks,  of  Deansville,  I 
tender  my  thanks  for  aid  on  the  same  subject,  and  to  the  growers  every- 
where I  owe  gratitude  for  such  aid  and  information  as  they  were  able 
to  give  me. 

One  of  the  insects  most  destioictive  to  the  hop  vine,  and  which  thread 
ened  at  one  time  to  entirely  destroy  the*yards  in  certain  districts  is — 

THE  HOP  GRUB. 
(Larva  of  Hydneda  immanis  Gn.) 

This  insect  measures  from  1^  to  2  inches  in  expanse  of  wing,  is  stoutly 
built,  of  a  yellowish  brown  or  rather  pale  rust  color;  the  middle  portion 
of  the  fore  wing  is  darkest,  and  incloses  two  large,  somewhat  kidney- 
shaped,  paler  spots;  the  outer  portion  of  the  wing  is  paler;  the  hind 
wings  are  rather  more  yellowish,  uniformly  colored,  and  not  so  thickly 
covered  with  scales  as  are  the  fore  wings. 

Of  this  moth  a  few  specimens  appear  in  the  fall,  but  the  majority  ap- 
pear in  spring,  from  the  beginning  to  the  end  of  May  or  later,  according 
to  the  season. 

The  egg  is  deposited  by  the  female  upon  the  tip  of  the  hop  vine  when 
it  begins  to  climb,  and  is,  as  I  am  informed  by  Mr.  Fees  and  Mr.  Jenks, 
about  the  size  of  a  pin  head,  globular  in  form,  and  of  a  yellowish-green 
color.  The  egg  hatches  in  a  few  days  and  produces  a  minute,  slender, 
greenish  larva,  spotted  with  black,  which  immediately  burrows  into  the 
vine  just  below  the  tip,  and  spends  a  part  of  its  life  in  the  vine  at  this 
point. 

The  vine  soon  shows  the  effect  of  the  insect's  work ;  instead  of  pointing 
upward,  embracing  the  pole  readily  and  growing  rapidly,  the  tip  points 
downward,  will  not  climb,  and  almost  entirely  ceases  growing.'  This 
appearance  is  called  by  growers  a  <<  muffle  head,"  and  such  <<  muffle 


THE   HOP    GRUB-^ITS   HABITS.  35 

heads,''  I  am  informed  by  growers,  were  quit^  common  this  spring.  The 
heads  had  been  opened  and  the  larva  detected,  but  the  parentage  was 
almost  universally  attribated  to  a  "green  fly"  mentioned,  but  not  more 
nearly  described  in  several  agricultural  papers.  This  fly,  as  nearly  as  I 
can  make  out  from  the  description  of  growers,  is  a  Syrphua^  and  prob- 
ably the  parent  of  the  l^arva  found  afterward  destroying  the  hop  aphis. 
At  any  rate,  it  is  not  the  parent  of  this  "tip  worm,''  as  the  insect  has 
been  called.  Not  all  "muffle  heads"  are  caused  by  this  larva,  how- 
ever, as  will  be  hereafter  pointed  out. 

When  the  insect  attains  a  length  of  about  half  an  inch  or  slightly 
less,  it  leaves  the  tip,  drops  to  the  ground,  and,  entering  the  stem  at  the 
surface  of  the  vine,  feeds  upward,  interrupting  the  growth  of  the  vine  and 
lessening  its  vitality  •,  the  larva  now  changes  color,  and  becomes  a  dirty 
white  with  a  strong,  deep  reddish  tint,  apparently  proceeding  from  be- 
neath the  surface  of  the  skin,  and  with  numerous  black  spots.  As  the 
vine  grows,  it  becomes  hollow  and  hardens,  and  the  more  rapidly  as  the 
free  flow  of  sap  is  interrupted.  The  larva,  now  about  an  inch  in  length, 
and  still  slender,  burrows  downward  to  the  base  of  the  vine  at  its  junc- 
tion with  the  old  stock,  and^  eating  its  way  out,  completes  its  growth 
as  a  subterranean  worker  ;  it  is  in  this  state  that  it  is  best  and  most 
widely  known  as  the  hop  "grub,"  and  the  ravages  caused  by  it  are 
most  noted.  / 

The  journey  from  the  stem  to  the  ground  is  made  in  the  beginning  of 
June,  and  by  the  21st  of  June,  while  I  found. many  larvse  in  the  ground 
about  the  roots,  none  were  found  in  the  stems,  though  traces  of  their 
work  were  everywhere  abundant. 

The  larva  now  is  mainly  a  sap  feeder.  It  eats  a  small  hole  into  the 
side  of  the  stem  just  below  the  surface  and  just  above  the  old  root,  and 
grows  fat  rapidly  on  the  juices  that  should  nourish  the  plant.  As  the 
sap  seeks  courses  to  enable  it  to  reach  the  upper  part  of  the  vine  un- 
molested, the  grub  enlarges  its  opening  until  he  sometimes  seVers  it  en- 
tirely from  the  parent  root,  and  the  vine  dies.  In  other  cases  it  is  left 
barely  attached  to  the  root,  and  continues  a  precarious  existence,  yield- 
ing few  or  no  hops.  Occasionally  an  exceptionally  healthy  vine  will  en- 
tirely recover  from  a  serious  attack  of  "grub."  By  the  middle  or  the 
20th  of  July  the  larvae  are  full-grown  and  ready  to  enter  the  pupa  state. 
They  are  now  about  2  inches  in  length,  fleshy,  unwieldy,  and  very  slow 
in  their  n^ovements;  they  are  of  a  dirty  white  color,  speckled  with  fine, 
brownish,  elevated  tubercles,  each  furnished  with  a  single  stout  hair; 
the  head  is  brownish  and  corneous,  as  is  also  the  top  of  the  first  segment. 

About  the  20th  of  July  the  pupa  is  formed  in  a  rude  cell  close  to  the 
roots  of  the  plant,  upon  which,  during  its  larval  existence,  the  insect  fed. 
The  pupa  is  an  inch  or  slightly  more  in  length,  stout,  cylindro-conic,  and 
of  a  deep  brown  or  blackish  color.  In  this  condition  it  passes  the  win- 
ter, though,  as  before  remarked,  a  few  specimens  appear  in  the  fall. 
Whether  these  latter  hibernate  or  whether  they  perish,  I  have  not  been 
able  to  ascertain,  thotfgh  the  latter  seems  the  more  likelyV^^^-^^^^ 
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This  insect  is  Dot  equally  common  iu  all  years  nor  in  all  localities.  It 
will  sometimes  be  plenty  and  greatly  damage  one  yard,  while  the  closely 
adjoining  yard  is  untouched.  As  a  rule,  also,  the  outskirts  of  the  yards 
are  the  greatest  sufferers,  while  the  interior  yards  escape.  The  habit  of 
the  moth  seems  to  be  to  lay  its  eggs  on  all  available  places,  and  often 
every  shoot  from  the  roots,  amounting  to  fifteen  or  more,  will  turn  out 
^'  mufYle  heads,''  and  consequently  useless.  As  many  as  twenty  larv® 
have  been  found  in  a  single  hill,  while  I  myself  have  found  thirteen 
specimens.  Where  nothing  is  done  to  check  them  they  do  considerable 
damage,  and  may,  and  indeed  have  destroyed  entire  yards. 

REMEDIES. 

The  remedies  to  be  recommended  for  the  destruction  of  these  insects 
are  simple,  cheap,  and  efficient. 

First.  Cultivate  skunks.  They  are  an  invaluable  aid,  require  no  pay, 
no  care,  and  ask  only  to  be  let  alone  and  not  interfered  with  in  their 
work.  In  every  yard  in  which  the  grubs  were  common,  and  where  there 
were  any  convenient  hiding  and  breeding  places  for  skunks  near  by, 
traces  of  their  presence  could  be  seen  in  the  tunnel  made  by  the  sharp 
snout  of  the  animal  in  its  search  for  the  fat  larvae ;  for  it  is  not  until  the 
larva  is  full  grown  or  has  changed  into  a  pupa  that  the  skunk  cares  to 
hunt  it  up,  but  then  he  is  a  thorough  worker,  and  where  the  traces  of 
skunk  were  seen  on  a  hill  it  was  very  seldom  that  a  larva  or  pupa  could 
be  found.  It  was  thus  that,  relying  on  the  large  numbers  of  young 
larvHB  found  in  early  spring,  I  found  in  July,  when  I  went  to  gather 
mature  forms  and  pupae,  that  everywhere  the  skunks  had  preceded 
me,  so  that  it  was  with  some  difficulty  I  secured  a  few  specimens,  and 
later,  when  i  requested  a  grower  to  send  me  a  few,  I  received  answer 
that  none  could  be  found.  Of  course  some  will  escape  and  transform, 
unless  reached  by  some  other  means,  and  I  would  recommend — 

Second.  Search  for  and  destruction  of  the  pupae  in  early  spring. 
This  can  be  done  without  much  additional  labor  when  grubbing  and 
cleaning  the  roots.  Most  growers  assured  me,  when  I  had  described 
or  shown  them  the  pupa,  that  they  had  seen  the  same  thing  every  spring 
when  grubbing,  but  had  not  connected  them  with  the  "  grub,"  and  had 
turned  them  under  again  when  recovering  the  roots.  Instead  of  re- 
covering, destroy  each  pupa  seen,  and  keep  a  sharp  lookout  for  them  in 
turning  over  the  earth.  A  little  experience  will  render  the  pupa  readily 
recognizable. 

Third.  Destroy  them  when  tip- worms  and  in  the  "  muffle  heads."  The 
'<  muffle  heads"  begin  to  appear  when  the  vines  have  begun  to  climb, 
and  when  growers  are  beginning  to  tie.  In  selecting  the  vines  to  be 
trained  on  the  pole  be  careful  there  are  no  "muffle  heads,"  and  wher- 
ever one  is  observed  pick  it  off,  and  by  compression  between  the  fingers 
destroy  the  larva  in  the  tip.  As  all  the  vines  have  to  be  handled  in  se- 
lecting, very  little  time  will  be  lost  in  picking  off  infested  heads,  and 
by  going  through  the  yards  carefully  every  second  da^^^^^^^^jxg^^ 
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•^maflBe  heads''  as  they  appear,  a  yard  of  considerable  extent  can  be 

kept  clear  with  little  trouble ;  the  larvae  do  not  appear  to  remain  in  the 

head  more  than  a  week  or  ten  days,  and  that  during  the  time  when  the 

vines  are  low,  the  tips  within  plain  sight  and  easily  reached. 

Fourth.  If  none  of  the*  preceding  methods  have  succeeded  in  entirely 

ridding  the  yard  of  grubs,  and  as  a  matter  of  precaution,  even  if  no 

damage  from  grubs  is  observed,  it  is  good  policy  to 

expose  the  roots  for  a  few  days ;  but  little  trouble 

is  necessary  to  do  this,  for  befoii-  hilling  the  roots 

are  but  scarcely  covered,  and  only  enough  earth 

to  bare  the  junction  of  the  growing  vine  with  the 

old  root  need  be  removed.    This  should  be  done 

early  in  June,  when  the  larvt©  have  left  the  inside 

of  the  vines.    They  will  not  eat  above  ground,  and 

will  take  to  the  old  roots,  to  which  they  do  little 

or  no  harm.    Five  or  six  days  will  be  a  sufficiently 

long  time  to  expose  the  roots;  then  apply  a  hand- 
ful of  a  mixture  of  coal  and  wood  ashes, 
or  ammoniated  phosphate,  and  hill  high. 
Both  of  these  substances  have  been  used 
as  remedies  against  the  grub,  and  both 
successfully  by  some  and  unsuccessfully  Fig.  2. 

by  others;  the  differences  are  unreconcilable  by  the  fact  that 
in  neither  case  was  it  the  application  of  the  ashes  or  phos- 
phates that  destroyed  or  kept  off  the  grub,  but  the  treatment 
adopted  in  conjunction  with  these  applications.  If,  in  addition 
to  the  application  of  any  desired  fertilizer,  the 
vines  are  hilled,  and  the  hills  made  high,  the  vines 
will  throw  off  rootlets  above  the  main  root  and 
be  able  to  derive  sustenance  from  them,  whereas 
when  there  are  no  hills,  or  the  hills  are  low,  when 
the  grub  does  attack  the  vine  it  immediately  de- 
prives it  of  a  part  of  the  necessary  sustenance 
and  impairs  its  vitality.  Both  the  ashes  and 
phosphate  are  repugnant  to  the  grub,  but  not 
deadly,  and  it  will  dare  tliem  after  a  few  days  to 
get  at  its  favorite  location.  Figs.  2,  3,  and  4  ex- 
plain my  nieaning;  the  former  is  from  a  vine  al- 
most eaten  off,  but  still  flourishing,  being  sus- 
tained by  its  rootlets,  much  longer  and  more- 
^^'  ^'      numerous  than  indicated  in  the  figure,  while  the 

two  latter  are  from  vines  insufficiently  hilled,  and  which  were  killed 

by  the  grubs.    The  vine  represented  in  Fig.  3  had  been  slightly  bent 

and  partially  covered  with  earth  and  was  attacked  by  three  grubs  in 

as  many  places. 
Parasites  I  have  not  found  or  heard  of,  but  the  larva  of  a  Carabid, 

probably  Calosoma  caliduMj  is  known  to  feed  on  the^  yolbng  grubs.    A 


Fig.  4. 
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^^entleinan  in  Sangerfield  informs  me  that  he  several  times  tried  the  ex- 
periment of  placing  a  grub  in  the  way  of  the  larva,  and  each  time  it 
was  set  upon  and  immediately  devoured.  I  found  none  of  these  larvae 
at  Herkimer  in  June,  and  on  July  22  the  grubs  had  mostly  changed  to 
pupee,  while  the  carabid  larva  had  also  disappeared.  I  could  not  find 
a  specimen,  nor  could  my  informant,  though  he  said  they  were  common 
enough  a  few  days  previous. 

In  the  preceding  account,  the  young  grub  is  said  to  produce  the 
"  muffle  head," and  this  is  correct ;  but  not  all  "muffle  heads"  are  pro- 
duced by  the  grubs.  My  attention  was  called  by  several  growers  to 
yards  where  the  vines  were  stunted,  the  tops  imperfect ;  they  refused  to 
climb;  the  hills  were  called  "slide  downs,"  "foolish  hills,"  or  *•  blighted,^ 
and,  as  a  rale,  the  damage  was  attributed  to  the  "fly,"  a  little  green 
leaf-hopper  hereafter  described.  Several  yards  showed  this  appear- 
ance in  nearly  every  hill,  while  in  most  yards  there  were  some  instances 
of  it.  At  the  Hop  Extract  works  there  was  a  yard,  every  hill  of  which 
was  "  blighted,"  and  here  I  carefully  examined  the  vines  from  root  to 
tip  to  ascertain  whether  the  trouble  was  caused  by  insects.  My  con- 
clusion is  that  it  is  not  so  caused,  because  while  in  some  few  hills  I 
found  the  grub  or  traces  of  his  work,  most  of  the  hills  were  absolutely 
free  from  all  insect  attack  sufficient  to  cause  this  appearance.  The  vines 
are  short  and  bushy,  the  heads  are  fuzzy,  the  vines  become  wiry,  hard, 
and  bony  toward  the  tip,  the  joints  are  but  an  inch  or  less  apart,  and  the 
leaves  imperfect.  The  arms  thrown  out  by  the  vine  grow  well  at  first, 
but  in  a  short  time  become  as  bad  as  the  main  vine.  No  crop  can  be 
expected  from  such  vines.  I  soon  satisfied  myself  that  nowhere  above 
ground  was  any  insect  at  work  on  the  plants,  and  found  also  that  the 
aflfected  vines  were  wiry  and  unhealthy  to  the  parent  root,  and  that 
the  parent  root  was  entirely  free  from  insect  attack,  but  of  a  more  shriv- 
eled, unhealthy  appearance  than  in  normal  hills.  I  found,  too,  that 
this  "blight"  was  universal  in  low,  moist  ground;  that  hill  yards  were 
almost  entirely  free  from  it,  and  where  it  occurred  in  a  hill  yard  it 
was  in  some  depression  where  the  water  could  accumulate;  during  the 
spring,  rains  were  frequent  and  heavy,  and  the  ground  was  sodden  and 
unfit  for  working  for  some  time,  and  early  in  the  season  there  were 
several  frosts  soon  after  soaking  rains. 

The  conclusion  is  that  the  frost  nipped  the  vines  in  the  moist  grounds 
while  it  had  no  effect  on  the  hill  yards  where  the  drainage  was  rapid  and 
complete.  At  all  events,  whatever  be  the  cause  of  this  "blight"  it  is 
not  attributable  to  insects.  A  "  muffle  head"  caused  by  the  grub  can 
be  at  a  glance  distinguished  from  a  "  blighted"  vine  by  the  long  joints 
and  otherwise  healthy  condition  of  the  vine.  The  "  blight "  shortens 
the  joints  and  affects  all  the  arms  of  the  vine,  while  the  "  grub"  affects 
only  the  heads  inhabited  by  it  and  does  not  otherwise  cause  any  abnor. 
mal  appearances. 

Note. — I  have  given  this  insect  the  name  Mydrceeia  immanis  Gn., 
though  on  close  comparison  with  the  European  H.  mioacea  Esp.  I  can 
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find  no  difference  except  in  size.  Guenee  says  the  larva  of  micacea  is  of 
a  carneous-gray  color  and  that  it  lives  in  sedges.  Lederer  says  the 
larvaB  are  pale  yellow,  with  darker  taberoles  and  horny  plate  on  the 
neck,  and  live  when  young  in  the  stems,  later  on  the  tuberoas  roots  of 
Cacalia.  Sepp  figures  the  larva  of  micacea  as  uf  an  obscure  violet,  in  the 
stems  of  Bumex.  This  range  of  variation  includes  the  different  appear- 
ances assumed  by  our  larva  in  its  growth,  but  for  the  present,  perhaps, 
the  species  had  better  be  retained  as  distinct.  M.  obliqtut  Harvey,  is, 
however,  undoubtedly  only  a  local  variation  of  immania  ;  and  as  hop- 
growing  in  Washington  Territory,  whence  that  insect  comes,  is  assum- 
ing large  dimensions,  we  may  expect  soon  to  hear  complaints  of  damage 
done  there  by  the  "  grub." 

THE  HOP  SNOUT-MOTH. 
{Hypena  humuli  Harr.) 
The  larva  of  a  small,  obscurely  colored  and  marked  moth  was  found 
in  spring,  at  Herkimer,  in  a  single  low-lying  yard.  A  hill  yard  close  by 
was  entirely  tree  from  it,  and  at  Waterville  I  found  no  traces  of  it.  The 
caterpillar  is  pea-green,  speckled  with  minute  black  dots  giving  rise  to 
short  hairs,  and  there  are  two  paler  whitish  lines  on  the  back  and  one 
on  each  side ;  it  has  14  legs,  and  when  walking  bends  up  the  back  a 
little.  On  June  22  I  found  a  few  specimens  of  the  larvse  ;  they  were  then 
about  an  inch  in  length  and  very  active,  dropping  from  the  leaf  the 
moment  they  noticed  approaching  disturbance  and  making  for  some 
place  of  concealment  on  reaching  the  ground.  The  few  specimens  I 
gathered  died.  On  July  14,  in  the  same  yard,  I  saw  perhaps  half  a 
dozen  specimens  of  about  the  same  size.  They  did  no  particular  harm, 
eating  holes  in  some  of  the  lower  leaves,  but  not  to  a  noticeable  extent. 
The  larva  when  full-grown  spins  a  thin,  silken  cocoon  in  a  folded  leaf 
or  in  some  crevice,  changes  to  a  brown  chrysalis  and  soon  aftei*  comes 
forth  as  a  moth  whose  wings  measure  about  an  inch  or  a  little  more 
when  expanded.  The  color  varies  from  rust  to  black  brown  ;  they  are 
slightly  mottled  with  paler  markings,  have  an  oblique  paler  dash  at 
the  tip,  and  a  scalloped,  more  or  less  distinct,  pale  transverse  line  beyond 
the  middle  of  the  fore  wings.  The  hind  wings  are  dusky,  without  evi- 
dent markings.  A  peculiar  feature  of  the  moth  and  one  by  which  it  can 
be  easily  known  is  the  projecting  snout,  formed  by  the  long,  flattened 
X>alpi  or  month-feelers  which  are  held  close  together  and  projecting  hori- 
zontally forward.  There  are  said  to  be  two  broods,  but  I  did  not  succeed 
in  finding  the  larva  again  later  in  the  season,  and  to  nearly  all  growers 
of  whom  I  inquired  the  insect  wos  entirely  unknown.  Should  it  be- 
come numerous  it  can  be  controlled  by  taking  advantage  of  its  habit 
of  at  once  dropping  to  the  ground  when  disturbed;  by  brushing  with  a 
stick  up  and  down  the  vines  the  larva  will  be  induced  to  drop  to  the 
ground  where  a  big  foot,  rightly  placed,  will  prove  a  complete  remedy. 
It  will  not  take  long  and  need  be  done  but  once  or  twice. 
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THE  COMM[A  BUTTBEFLY. 

( Vanessa  comma  Harr.) 

The  larvflB  of  this  species  were  quite  destructive  in  some  districts, 
notably  about  Gooperstown,  this  spring,  but  they  disappeared  early  in 
July.  The  vines  soon  recovered,  and  appeared  to  suffer  no  permanent 
injury. 

This  larva  is  the  "thorny  green  worm"  of  some  letters  to  local  news- 
papers. It  is  usually  of  a  green  color,  but  varies  from  almost  white  to 
yellowish  brown,  dusted  with  a  flue,  whitish  powder  in  some  specimens. 
The  head  is  furnished  with  two  blackish,  branched  spines,  while  the 
spines  with  which  the  body  is  furnished  vary  in  color  with  that  of  the 
other  parts,  but  are  always  tipped  with  black.  When  fully  grown  it 
is  between  IJ  and  2  inches  in  length,  and  then  transforms  into  a  chry- 
salis of  a  woody  brown  color,  furnished  with  spines  on  the  body,  a  nose- 
like projection  in  front  near  the  head,  and  ornamented  with  golden  or 
silver  spots.  These  chrysalids  are  known  to  growers  and  those  engaged 
in  hop-yards  as  "hop  merchants,"  and  according  as  the  color  of  the 
metallic  spots  is  golden  or  silver,  so  will  the  price  of  hops  range  high  or 
low,  so  the  story  goes.  The  butterfly  'which  emerges  from  these  chrys- 
alids expands  from  2  to  2^  inches ;  upper  side  tawny  orange,  fore  wings 
bordered  and  spotted  with  black;  hind  wings  shaded  with  dark  brown, 
with  two  black  spots  in  the  middle,  and  three  more  in  a  transverse  row 
from  the  front  edge  and  a  row  of  bright  orange-colored  spots  before  the 
hind  margin ;  outer  edges  of  the  wings  powdered  with  reddish  white ; 
under  side  marbled  with  light  and  dark  brown,  the  hind  wings  with  a 
silvery  comma  in  the  middle. 

These  insects  are  usually  kept  in  check  by  minute  parasites,  which 
deposit  their  eggs  in  the  caterpillar,  so  that  not  olie  in  ten  ever  attains 
the  butterfly  state.  Still,  they  occasionally  become  numerous  enough  to 
do  considerable  damage,  and  require  measures  to  reduce  their  numbers. 
The  best  of  these  is  hand-picking.  The  only  time  they  ever  prove  de- 
structive is  in  early  summer,  when  the  first  brood  approaches  its  full 
size,  and  at  a  time  when  work  in  the  yards  and  about  the  vines,  trim- 
ming, tying,  &c.,  is  continually  going  on,  and  wherever  they  are  per- 
ceived they  should  be  at  once  picked  oflF  and  destroyed.  They  are  sel- 
dom numerous,  but  their  size  and  voracity  make  their  work  very  ap- 
parent As  when  young  they  feed,  if  not  in  company,  yet  close  together, 
an  entire  brood  can  often  be  destroyed  in  a  moment,  and  by  a  little 
labor  directed  to  that  end  a  yard  can  be  kept  clear  of  these  insects.  The 
second  brood  does  not  seem  ever  to  be  pereeived,  and  I  could  not  learn 
that  they  had  ever  done  any  appreciable  damage.  In  fall  I  found  the 
larvse  few  and  far  between,  and  the  chrysalids  I  collected  were  one  and 
all  infested  with  parasites. 
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THE  WHITBMARKED  TUSSOCK  MOTH. 
(Orgyia  leucosUgnia  Sm.  &  Abb.) 

This  omuivoroas  insect  I  found  in  some  numbers  on  the  hop ;  not 
Bufficientlj  numerous  to  attract  the  attention  of  growers,  but  suffi- 
ciently abundant  to  form  the  nucleus  from  which  future  broods  may 
spring;  numerous  enough  to  demand  notice.  The  larva,  when  fUll- 
grown,  is  frcJto  1  to  1^  inches  in  length,  of  a  bright  yellow  color,  spar- 
ingly clothed  at  the  sides  with  pale  hair.  There  is  a  dusky  stripe  on 
each  side,  and  a  darker  or  black  stripe  on  the  back  ;  the  head  and  two 
little  warts  on  the  ninth  and  tenth  rings  are  bright  coral  red ;  there 
are  two  tufts  or  pencils  of  long,  black  hair  on  the  first  segment,  and  a 
single,  similar  tuft  on  the  eleventh  ^  the  fourth,  fifth,  sixth',  and  sev- 
enth segments  have  each  a  thick  brpsh  of  short,  stout,  yellow  hair,  giv- 
ing the  larva  rattier  an  odd  but  at  the  same  time  pretty  appearance. 
When  full-grown  it  spins  a  cocoon,  and  transforms  into  a  whitish  pupa. 
The  female  moth,  emerging  from  the  pupa,  is  wingless,  and  never  moves 
further  than  the  upper  side  of  the  cocoon  from  which  she  emerged. 
The  male  is  winged ;  the  wings  expand  about  1  inch ;  are  of  a  deep  ash 
gray,  crossed  by  darker  lines.  The  eggs  are  laid  on  the  empty  cocoon 
of  the  female ;  are  covered  by  a  white,  frothy  matter  which  soon  hard- 
ens ;  and,  when  laid  in  the  fall,  do  not  hatch  until  the  following  spring. 

These  insects  can  be  easily  controlled.  The  cocoons  and  egg-masses 
are  attached  either  to  the  leaves,  vines,  or  hop  poles,  or  occasionally  to 
fences  surrounding  the  yard.  The  vines  are  usually  burnt  when  pick- 
ing is  over,  and  the  egg  masses  on  the  vines  are  thus  destroyed ;  the 
poles  should  be  examined  either  when  stacked  for  the  winter  or  when 
set  in  the  spring,  and  the  adhering  egg-masses  should  be  collected  and 
destroyed.  Being  white,  they  are  easily  seen,  and  as  each  egg-mass 
contains  the  embryos  of  caterpillars  enough  to  eat  up  all  the  vines  on 
a  hill,  the  time  employed  in  collecting  it  is  not  entirely  wasted.  During 
the  winter,  or  in  early  spring,  the  fences  surrounding  the  yards  should 
be  examined  and  the  egg-masses  picked  off  and  destroyed.  In  this 
way  yards  can  be  kept  free  of  this  pest. 

THE  FALL  WEB  WORM. 

(Spilosoma  ainea  Drury) 

In  several  yards  1  noticed  the  vines  on  a  number  of  poles  enveloped 
by  the  web  of  the  common  Fall  web-worm,  so  often  seen  on  fruit  trees. 
There  is  no  need  to  describe  the  insect,  as  it  is  so  well  known,  and  there 
is  no  need  for  hop-growers  to  suffer  any  loss  from  it,  for  the  whole 
colony  can  be  destroyed  when  first  noticed  by  simply  cutting  off  the 
arms  and  leaves  which  are  spun  up  and  trampling  them  under  foot. 
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THE  HICKORY  TUSSOCK-MOTH. 
{RalpMdota  caryce  Harr.) 

At  Waterville  and  vicinity  I  tbund  a  namber  of  caterpillars,  when 
fally  grown  about  one  inch  or  a  little  more  in  length.  The  head  and 
under  side  of  the  body  are  black ;  the  upper  part,  so  far  as  can  be  per- 
ceived, is  white,  sprinkled  with  black  dots,  and  with  transverse  lines 
between  the  rings.  They  are  covered  with  short,  sprealiing  tufts  of 
white  hair,  with  a  row  of  eight  black  tufts  on  the  back,  and  two  long, 
slender,  black  pencils  on  the  fourth  and  tenth  rings.  The  tufts  along 
the  back  are  so  close  together  as  to  form  an  apparently  unbroken  ridge 
of  short,  dense,  and  somewhat  bristly  hair.  The  hair  on  the  front  part 
of  the  body  is  longer  than  the  r^t  and  overhangs  the  head.  These 
caterpillars  are  full-grown  about  t^e  10th  of  September,  spin  a  cocoon 
in  some  crevice,  under  stones  or  in  heaps  of  rubbish,  and  transform  into 
a  brown  chrysalis.  In  June  following  the  moths  appear.  They  expand 
from  IJ  to  2  inches ;  the  fore  wings  are  long,  pointed,  of  a  pale  ocher- 
yellow  color,  finely  sprinkled  with  brown  dot«,  and  crossed  by  four 
irregular  rows  of  large  white  and  semi-transparent  spots. 

The  caterpillars  do  not  seem  to  feed  very  heartily,  as  even  where 
they  were  most  plenty  the  leaves  were  not  noticeably  eaten.  They  are 
nowhere  very  abundant,  have  not  been  known  to  do  any  serious  injury^ 
and  are  probably  kept  in  check  by  the  fact  that  before  they  are  ready 
to  spin  up  the  vines  are  cut  down,  and  then,  when  forced  by  want  of  food 
to  make  their  cocoons  in  the  piles  of  vines,  they  are  destroyed  when 
the  vines  are  burnt. 

THE  HOP  PLANT  LOUSE. 

{Aphis  [Phorodon]  humuli  Schrank.) 

This  insect  is  well  known  to  all  growers,  and  was  especially  injurious 
during  the  past  season,  the  hops  being  rendered  universally  of  an  infe- 
rior grade,  and  many  spots  so  greatly  injured  that  they  were  not  picked. 
For  many  years  past  the  hops  have  been  more  or  less  injured  by  lice, 
but  this  year  they  were  especially  abundant,  the  universal  testimony  of 
all  growers  being  to  the  eflPect  that  never  before  had  they  known  of  such 
injury  caused  by  them.  Nothing  at  all  wa«  done  to  combat  them,  the 
worst  infested  parts  of  the  yards  only  being  first  picked,  sometimes  a 
little  before  fully  ripened,  and  most  of  the  energy  and  ingenuity  being 
devoted  to  bleaching  out  of  the  hop  all  trace  of  the  "mildew ''and 
"  rot  ^  caused  by  the  insects. 

As  in  respect  to  these  insects  my  notes  are  full,  I  win  simply  tran- 
scribe them. 

June  21. — At  Herkimer,  in  Mr.  Pine's  yards,  examined  carefully  for 
aphids,  but  find  no  traces  of  them.    Mr.  Pine  says  his  low-lying  yards 
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eoffer  mo8t;  he  had  them  last  year  and  previouH  years,  but  never  sees 
them  as  early  as  this. 

June  23. — At  Mr.  Barter's  yard  find  no  lice ;  it  is  a  hill  yard,  cleanly 
cultivated,  flourishing,  and  remarkably  free  from  insects  of  all  kinds. 

July  14, 15^  16. — ^Ezamined  vines  for  aphids,  none  found  any  where. 

July  17. — Went  to  Mohawk ;  saw  Mr.  Steele  and  examined  his  yard ; 
no  aphids ;  says  his  yard,  being  on  a  hillside,  well  drained,  always  a 
current  of  air  through  it,  suffers  very  little  from  insects,  and  while  he 
has  each  year  same  lice,  he  does  not  suffer  any  appreciable  damage. 
Hot,  dry  weather  favors  hops  and  is  bad  for  lice,  the  reverse  is  bad  for 
hops,  good  for  lice. 

July  19. — ^Arrived  at  Waterville  with  Mr.  Cutter,  of  the  WaterviUe 
Timee.  I  visited  the  Hannover  farm ;  found  the  first  aphids  I  had 
seen,  very  few  indeed,  small  in  size,  wingless ;  a  single  one  to  a  leaf 
only.  Visited  Mr.  Bisley's  yard;  no  lice  here.  Visited  Mr.  Coggeshall's 
yard;  lice  more  plentiful  here  than  anywhere  else  so  for,  and  yet  not 
numerous;  they  had  evidently  been  here  for  some  days,  because  there 
were  large  specimens,  and  on  the  same  leaf  a  varying  number  of  small 
and  very  small  specimens,  as  many  as  seven  or  eight  on  a  leaf,  evi- 
dently the  progeny  of  the  old  one.  Not  many  leaves  are  affected,  how- 
ever, mainly  the  lower,  large  leaves,  and  very  dense  vines  are  more 
affected  than  the  others. 

July  20. — Visited  the  Hop  Extract  works,  and  spent  most  of  the  day 
in  the  yards  there;  the  low,  wet  yard  has  a  fair  sprinkling  of  medium 
sized  and  very  small  wingless  lice.  The  hill  yard  is  as  yet  clear.  Mr. 
Lawrence  says  a  few  sultrj'  days  will  sufftce  to  cover  the  vines.  He 
finds  winged  ones  in  immense  numbers  in  late  fall  in  his  storerooms, 
but  they  disappear  soon  after,  and  he  never  saw  them  in  winter. 

July  21,  a.  m. — With  Mr.  Eastman,  of  the  Hannover  farm,  visited  hop 
yards  toward  Sangerfield  and  vicinity;  lice  everywhere  now,  but  in 
small  numbers;  always  more  abundant  on  low  ground.  Saw  '^ honey 
dew"  for  the  first  time.  The  current  belief  is  that  this  is  produced  by 
the  lice,  but  there  certainly  are  not  lice  enough  now  to  produce  all  this 
"honey  dew."  Mr.  Eastman  and  Mr.  Fees  think  the  lice  have  nothing 
to  do  with  it;  say  they  have  seen  lice  without  honey  dew,  and  honey 
dew  in  abundance  where  there  were  no  lice. 

p.  m. — Went  to  Deansville  and  saw  Mr.  Jenks.  Mr.  Jenks  is  a 
microscopist  and  has  paid  some  attention  to  lice;  says  he  has  seen 
winged  lice,  males,  early  in  spring,  t.  e.  about  Muy  20 ;  saw  at  that 
time  also  wingless  forms,  females.  Finds  both  on  the  stem  of  the 
vines,  not  far  from  the  roots  and  crawling  upward  ;  later  finds  them  on 
the  lower  leaves  and  then  they  disappear  for  a  month  or  more.  They 
are  beginning  to  reappear  now.  Has  never  found  them  on  the  roots  in 
the  winter  and  never  looked  for  them ;  never  saw  them  in  grubbing 
time. 
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Cyranberry  insects  now  demanded  m}-  attention,  and  my  notes  cease 
until— 

September  4. — Went  to  Mr.  Risley's  yard;  find  them  picking ;  lice  not 
over  abundant;  plenty  everywhere,  but  not  doing  any  serious  injury  to 
the  hops ;  in  a  few  places  only  the  hops  are  beginning  to  show  traces  of 
mold ;  winged  forms  are  scarce,  but  there  are  a  few. 

p.  m. — With  Mr.  Cutter  went  to  the  Hannover  farm ;  picking  is  going 
on,  full  blast ;  lice  are  not  over  abundant,  less  than  they  have  been  be- 
fore the  cold  snap  (the  night  of  the  3d  and  4th  the  temperature  fell  to 
the  freezing  point);  winged  forms  in  small  numbers.  Saw  Mr.  Sylves- 
ter Gridley  and  his  yard  ;  lice  plenty;  hops  fair,  but  in  some  spots  badly 
damaged  by  the  mold  caused  by  lice.  This  is  the  worst  so  far.  Mr. 
Gridley  says  he  has  seen  the  lice  when  grubbing ;  he  has  cultivated 
hops  for  many  years,  has  always  had  more  or  less  trouble  with  lice,  and 
knows  them  perfectly;  he  was  superintending  grubbing,  and  was  called 
by  some  of  the  jnen  to  look  at  some  hills  they  were  at  work  upon ;  found 
that  the  young  shoots  were  completely  covered  with  lice;  whether  winged 
or  not  he  cannot  say ;  saw  this  on  several  hills;  the  lice  were  of  full 
size.  Mr.  Gridley's  men  claim  that  they  have  found  the  lice  on  the 
poles  when  setting  them  in  spring. 

September  5. — Hop  Extract  yard.  Lice  here  very  abundant,  especially 
in  the  low,  '* blighted"  yard;  in  some  places  they  form  double  layers;  to- 
ward the  tips  and  on  joints  they  are  especially  plentiful,  often  forming 
balls  half  an  inch  in  diameter;  many  loaves  are  sucked  dry;  they 
shrivel  up,  become  brown,  and  die,  and  the  inhabiting  lice  with  them; 
many  vines  were  entirely  brown  and  dry ;  the  hops  were  covered  inside 
and  out,  and  were  all  moldy  and  rotting.  There  are  many  winged  forms 
and  many  with  rudimentary  wings — pup«.  I  noticed  none  of  these 
yesterday.    The  night  has  been  cold;  this  day,  warm. 

Septemhe}'  6. — The  night  has  been  cold;  at  the  Extract  yards  the  lice 
are  not  more  numerous,  but  pnpse  and  wingeil  forms  are  largely  on  the 
increase.  Went  to  Deansville  and  called  at  all  yards  on  my  way. 
Everywhere  the  lice  are  fearfully  abundant,  and  the  hops  are  molding 
fast.  The  entire  crop  this  way  is  tainted  and  lessened  in  value.  On  a 
bag  of  hops  picked  yesterday  and  left  out  over  night  the  lice  cover  the 
outside  in  a  layer  fully  an  inch  thick.  Where  the  viiies  have  been  piled 
up  clumps  of  lice,  4  to  6  inches  in  diameter,  aggregated  into  a  globular 
mass  of  living  matter,  are  seen.  The  number  is  incredible,  and  the 
thing  must  be  seen  to  be  believed  or  appreciated.  Toward  evening  it 
became  warmer  and  I  noticed  swarms  of  the  aphids  on  the  wing. 
Though  I  watched  long  and  carefully  I  could  not  find  that  they  mated. 

September  7. — The  night  has  been  warm.  To-day  it  is  warm  and  show- 
ery. At  the  Extract  yards  lice  are,  if  possible,  more  numerous  than 
yesterday.  A  notable  fact  is  that  while  yesterday  there  seemed  to  be 
no  very  small  forms  and  a  large  number  of  pupse,  to-day  there  are  many 
winged  specimens,  there  are  very  few  pupte  and  a  new  batch  of  very 
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Bmall  specimens,  evidently  not  many  hoars  old,  and  on  every  leaf  I  ob- 
served the  process  of  bringing  forth  living  young.  None  of  the  winged 
insects  were  so  engaged.  These  were  more  active  and  less  patient  of 
observation,  nor  did  I  observe  that  any  papse  or  those  forms  with  but 
rodimentary  wings  brought  forth  young. 

p.  m. — In  Mr.  Bisley's  yard  lice  less  abundant  than  elsewhere.  On 
the  whole,  Mr.  Bisley'syard  and  the  yards  in  the  immediate  vicinity  are 
much  less  bothered  with  the  lice  than  any  other  yards  I  have  seen. 
Nothing  particular  to  note  except  the  small  number  of  winged  speci- 
mens and  the  entire  absence  of  pupae. 

September  8. — Rain ;  temperature  warm ;'  lice  are  not  active,  and  repro- 
duction does  not  seem  to  be  going  on,  but  I  spent  only  a  short  time 
"between  drops''  in  the  yards. 

September  9.  Sunday^  rain  all  day;  temperature  high ;  evening  closed 
in  warm  and  muggy. 

September  10. — Went  to  Oriskany  Falls,  Sangerfield  Center,  and  the 
Hannover  farm  during  the  day.  Lice  in  all  yards  more  abundant  than 
ever.  The  vines  are  one  mass  of  the  beasts.  Merely  walking  under 
them  I  became  covered.  On  the  stems,  leaf-stalks,  and  especially  at 
the  joints,  there  were  three,  and  even  four,  layers  of  the  insects,  while 
on  the  ground,  globular  masses,  4  to  6  inches  in  diameter,  were  every- 
where seen  where  the  vines  had  been,  pulled  and  hops  picked ;  every- 
thing is  covered  with  lice,  and  everywhere  they  show  that  same  tend- 
ency to  bunch  themselves. 

September  11. — ^At  Cooperstown,  called  on  Mr.  J.  F.  Olark  and  saw 
bis  yard.  Nothing  noteworthy  in  his  yard.  In  the  yards  between  Eich- 
field  Spa  and  Cooperstown  picking  is  about  over,  and  here  many  have 
finished  picking  and  all  are  nearly  done.  Mr.  Clark  says  that  this 
spring,  when  grubbing — about  the  middle  of  March — one  of  his  men 
turned  up  with  the  grubbing  hook  a  mass  of  living  lice ;  the  mass  was 
globular  and  as  big  as  a  flst.  The  man,  whom  I  questioned  closely, 
says  they  were  about  6  inches  or  more  underground,  near  to,  but  not  ouj 
the  roots ;  he  called  the  attention  of  his  fellow-workmen  to  them  and 
they  broke  up  the  mass  to  make  certain  they  were  really  lice,  and  he 
is  positive  that  they  were  identical  with  the  lice  now  in  the  yards. 
Cannot  say  whether  any  of  them  were  winged.  Mr.  Clark,  also,  has 
noticed  the  lice  on  the  vines  when  they  were  still  very  low! 

September  12. — Spentpart  of  day  in  Mr.  Clark's  yard  and  with  him  grub- 
bing up  hills  where  picking  had  been  over  for  some  time.  Everywhere 
in  the  ground  we  found  lice — rarely  singly,  but  in  small  masses,  from 
three  to  ten,  or  more.  In  recently-picked  spots  they  were  numerous 
and  close  to  the  surface ;  in  older  spots  they  were  more  scarce  and 
much  deeper  down ;  one  mass  of  eight  was  found  at  least  10  inches 
below  ground.  Afterward  I  examined  the  spaces  upon  which  the  vines 
from  which  the  hops  had  been  picked  were  piled ;  where  the  vines  were 
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dry  they  were  clear  of  living  lice,  but  on  the  ground  they  were  every- 
where crawling,  making  their  way  into  crevices. 

Thus  far  the  excerpts  from  my  notes. 

I  remained  for  a  tew  days  longer,  until  picking  was  over  and  the  lice 
had  disappeared,  most  of  them  destroyed,  no  doubt,  by  the  deprivation 
of  food  and  the  numerous  enemies,  in  the  way  of  predaceous  lai*v8B  and 
small  beetles  of  the  Tachy$  group,  which  were  everywhere  abundant  in 
the  yards;  but  a  large  number  of  fully-matured  forms,  apterous  and 
winged,  no  doubt  found  winter  quarters.  As  several  persons  claimed 
to  have  found  the  lice  on  the  poles  in  spring,  I  examined  many  polen 
after  they  had  been  stacked.  Where  the  yard  had  been  but  recently 
picked,  lice  were  found  on  the  outside,  in  the  crevices,  and  under  the 
bark.  In  yards  that  had  been  picked  and  the  poles  stacked  two  weeks 
or  more,  very  few  were  found,  and  they  far  in  the  crevices  and  fissures ; 
none  under  the  bark  or  in  the  crevices  of  the  bark.  The  probability  is 
that  but  few  winter  in  the  poles. 

A  brief  resumS  of  the  results  of  my  investigations  is  this :  The  lice  are 
found  in  the  ground  as  early  as  March  (Clark);  they  are  seen  shortly 
after  on  the  very  young  shoots  scarcely  above  ground  (Gridley);  then 
on  the  young  vines  not  more  than  three  or  four  feet  high,  apterous  and 
toinged  (Jenks).  They  disappear  early  in  June,  for  notwithstanding 
close  search  I  failed  to  find  any,  nor  could  1  learn  of  any  having  been 
then  seen.  In  July,  about  the  middle  or  toward  the  end  of  the  month, 
single  apterous  individuals  appear  on  the  lower  leaves ;  these  produce 
living  young,  which  are  also  apterous,  and  in  two  or  three  days  also  pro- 
duce like  young ;  this  continues  until  the  weather  becomes  cold,  and  then 
winged  individuals  appear.  When  the  hops  are  picked,  the  fully  devel- 
oped individuals  enter  the  ground,  crevices  on  poles,  and  probably 
other  sheltered  situations.  In  the  early  part  of  the  season  the  results 
are  all  viviparous  females;  early  in  September  winged  individuals  begin 
to  appear. 

As  to  the  mode  in  which  they  do  their  damage :  Numerous  as  they 
become,  did  they  only  attack  the  leaves  or  stems  of  the  plant  the 
abundant  vitality  of  the  plant  would  still  ripen  the  hops,  though  they 
might  not  be  quite  so  full ;  but  not  satisfied  with  the  leaves  they  go  into 
the  hop,  t.  6.,  into  the  burr,  and  there  puncture  the  delicate  leaves;  the 
sap  exudes,  ferments,  and  a  fungus  attacks  it — the  hops  mold,  become 
speckeil,  lose  vitality,  and  finally  decay.  Not  always  do  the  lice  enter 
the  hop ;  sometimes  they  have  been  very  abundant  and  yet  hops  have 
not  suffered,  because  the  insects  confined  their  attacks  to  the  leaves. 
Dry,  hot  weather  will  keep  them  out  of  the  hop,  and  will  somewhat 
retard  their  increase.  Hot,  moist  weather,  or  rainy  weather  with  cold 
spells,  will  in  the  one  case  so  favor  their  increase  that  they  will  cover 
the  whole  vine ;  and  in  the  other,  while  retarding  their  development, 
cause  them  to  seek  shelter  in  the  hop  itself. 

Nor  are  all  varieties  of  hops  equally  affected  by  the  vermin.  *<  Hum- 
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phreys"  fmd  ^^Oanadas^^.both  red  and  white,  are  not  apt  to  mold,  but  the 
"English''  and  ^•Cluster''  suffer  greatly  and  mold  readily.  The  reason 
for  this  is  in  the  form  of  the  hop.  '^  Humphreys"  and  ^'  Ganadas",  after 
barring  out,  remain  open,  t.  e.,  the  burrs  do  not  close  or  shut  down  as 
they  do  in  the  "Olusters."  The  result  is,  in  the  first  case  there  is  venti- 
lation enough,  the  exudation  from  the  punctures  and  from  the  lice  does 
not  ferment,  and  mold  does  not  form ;  in  the  second  there  is  no  ventila- 
tion, and  first  fermentation  and  then  decay  set  in  rapidly.  *'  Hum- 
phreys'' suffer  leasj  of  all,  and  as  they  are  an  early  hop  they  can  be 
picked  before  the  final  host  which  attacks  the  hop  is  hatched. 
"  Oanadas  "  come  next;  they  are  later,  but  not  only  is  the  hop  less  liable 
to  mold,  but  the  vine  itself  seems  less  to  the  taste  of  the  aphids  than 
are  the  "English"  and  "Clusters." 

REMEDIES. 

All  sorts  of  remedies  have  been  proposed  and  tried,  with  more  or  less 
success.  Washes  of  whale-oil  soap  and  syringing  with  decoctions  of 
quassia  have  been  tried  by  growers,  with  partial  success.  The  numbers 
were  decreased  for  a  short  time,  but  the  loss  was  soon  made  up,  and  the 
labor  was  so  great  that  operations  were  suspended,  the  more  readily  as 
tiie  growers  do  not  desire  to  risk  tainting  the  flavor  of  the  hop  by 
washes. 

The  great  error  in  all  these  cases  was  that  the  application  was  not 
made  until  after  the  insects  were  in  full  force,  and  the  vines  high  up, 
almost  out  of  reach ;  of  course  under  these  circumstances  it  was  impos- 
sible to  do  more  than  temporarily  reduce  the  numbers. 

The  attack  should  be  begun  in  spring.  When  grubbing,  the  roots 
and  young  shoots  should  be  examined,  and  any  aphids  that  may  be 
found  destroyed.  As  th^  vines  increase  in  size  they  should  be  carefolly 
examined  every  few  days,  and  when  the  lice  appear  these  should  be  de- 
stroyed by  hand,  for  the  number  will  not  be  large  and  the  method  is 
certain.  In  my  opinion  it  is  now,  if  at  all,  that  the  winged  female  ovi- 
posits or  lays  her  eggs — not  more  than  one  or  two  on  a  leaf,  and  proba- 
bly close  to  the  midrib.  If  this  can  be  prevented  it  will  save  the  crop, 
and  that  it  should  be  prevented  it  i^  necessary  to  attack  the  insects 
when  they  first  appear.  Then,  when  the  first  of  the  late  forms  appear, 
about  the  middle  of  July,  they  will  be  found  mainly  on  the  lower  leaves, 
wingless  and  in  very  small  numbers ;  they  spread  very  slowly  at  first, 
and  afford  the  grower  ample  opportunity,  should  he  desire  to  avail  him- 
self of  it,  for  destroying  them  by  means  of  washes  or  otherwise;  as  the 
season  advances,  they  become  numerous,  spread  all  over  the  vine,  and 
are  then  practically  out  of  reach. 

As  good  a  wash  as  can  probably  be  found  is  a  solution  of  carbolic  acid, 
either  "Squibb's  solution,"  containing  1  per  cent,  of  the  crude  phenols, 
which  can  be  diluted  with  seventy-five  times  its  bulk  of  water  and  still 
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prove  effective,  or  some  of  the  many  carbolic  .soaps  recommended  for 
that  purpose. 

Soluble  phenyl  (Little's)  has  been  recently  recommended  as  a  valua- 
ble insecticide,  and  it  is  said  that  a  teaspoonful  of  the  liquid  in  four 
gallons  of  water  will  suffice  to  destroy  aphids.  If  this  be  so  (and  it  is 
worthy  of  a  trial)  it  will  make  a  very  cheap  wash,  ai^d  should  be  fredy 
used  when  first  the  insects  make  their  appearance. 

NATURAL  ENEMIES. 

The  hop  louse  is  not  without  its  enemies  in  the  insect  world,  and  quite 
a  number  of  species  feed  on  it,  and  in  ordinary  years  suffice  to  prevent 
its  too  rapid  increase.  Prominent  among  these  are  the  "lady-birds" 
and  their  larvae  known  as  "  niggers."  Three  species  of  the  lady-birds 
are  found  in  abuudance  on  the  vines.  The  most  numerous  is  the  two- 
spotted  lady-bird  (Adalia  bipunctata)^  a  small  red  species,  with  two  black 
spots^on  the  wing  covers.  Next  comes  the  nine-spotted  lady-bird  (Ooo- 
einella  9-notata)^  a  larger  species,  with  nine  black  spots  on  its  yellowish- 
red  wing  covers;  and  least  numerous  of  all  is  the  twice-stabbed  lady, 
bird  {Ghilocorus  bivulnerua),  smaller  than  either,  entirely  black,  except 
two  blood-red  spots  on  the  wing  covers.  The  larvae*  of  these  species 
are  all  very  much  alike,  of  an  elongate,  flat  form,  tapering  toward  the 
tip,  with  six  legs;  of  a  grayish-black  color,  spotted  and  marked  with  red 
or  yellow.  They  are  very  active  and  very  rapacious,  feeding  almost  con- 
tinually, and  each  larva  destroys  many  aphids  before  attaining  maturity. 
When  full-grown  they  attach  themselves  by  the  tail  to  a  leaf,  curl  up  into 
a  round  pellet,  and  in  a  few  days  transform  into  the  perfect  beetle,  which 
also  feeds  on  the  Aphis,  but  is  not  so  voraciously  as  the  larva.  There 
are  several  broods  of  the  insect  in  the  season,  the  last  transforming  into 
the  perfect  insect  about  the  middle  or  toward  tlje  end  of  September.  The 
beetles  hibernate  in  crevices  of  fences,  under  bark  of  trees,  or  stones,  or 
wherever  else  they  can  And  shelter,  and  reappear  in  spring  to  continue 
the  work  where  they  left  off  the  year  before.  Were  it  possible  to  pre- 
serve a  sufficient  number  of  these  insects  through  the  winter,  so  that  a 
goodly  number  of  them  would  be  on  hand  in  early  spring,  the  lice  would 
never  be(5ome  numerous  enough  to  do  injury;  as  it  is,  but  few  sur- 
vive the  winter,  and  before  they  become  numerous  the  lice,  propagating 
more  rapidly,  become  so  plenty  that  they  are  beyond  control.  But, 
seriously,  there  is  no  reason  why  these  coccinellids  cannot  be  wintered. 
They  become  very  numerous  in  fall,  and  several  hundreds  of  them  could 
be  collected  without  difficulty,  put  into  a  large  box  with  plenty  of  loose 
rubbish,  and  put  into  some  cool  place  not  exposed  to  the  fiercest  cold 
nor  yet  so  warm  as  to  cause  them  to  become  active — a  barn  or  cellar 
would  answer.  The  box  should  be  covered  so  as  to  prevent  the  entrance 
of  spiders  which  would  feed  on  them.  In  spring  the  box  could  be  placed 
in  the  open  air,  and  the  insects  would  then  scatter  through  the  yards  in 
search  of  suitable  places  to  deposit  eggs.    I  firmly  believe  that  this  could 
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be  done  without  mach  trouble,  and  that  this  would  prove  the  best  pos* 
sible  remedy  to  prevent  the  spread  of  or  damage  by  the  aphids. 

Another  enemy  is  the  larva  of  a  Syrphus  fly,  which  I  find  in  small 
numbers  on  the  vines.  This  larva  is  of  a  uniform  yellowish- white  color, 
about  one-fourth  of  an  inch  in  length,  with  a  stout  body  tapering  to  the 
head.  It  is  a  slimy  insect,  with  no  perceptible  legs  or  head,  but  a  mere 
rounded  opening  for  a  mouth.  It  glues  itself  fast  in  a  position  where 
lice  are  abundiint,  and,  stretching  its  head  in  every  direction,  seizes  all 
lice  within  its  reach,  and  when  it  has  cleared  all  within  its  reach  moves 
on  to  a  new  center  of  operations. 

The  lice  are  also  attacked  by  a  disease,  apparently  of  a  fungoid  na- 
ture. 1  noticed  several  instances  where  all  the  lice  on  a  leaf  appeared 
unnaturally  large  or  swollen,  and  of  a  brownish-yellow  color.  On  being 
handled  they  crumbled  into  a  very  light  brownish,  granular  dust.  The 
disease  does  not  appear  to  be  widespread,  and  I  cannot  give  any  nearer 
details  as  to  its  nature  or  origin. 

THE  HOP-VINE  LEAF-HOPPER.* 

(Typhlocyba  sp.) 

An  insect  known  as  the  *'  green  fly''  is  pretty  generally  found  in  hop 
yards  all  through  the  summer,  and  sometimes  very  numerous.  This 
insect  has  been  said  to  "sting  the  heads''  and  to  cause  "slide  dpwn"  or 
^'foidish  hills,"  while  others  claim  it  does  no  damage  whatever.  The 
insect  is  of  a  greenish  to  yellowish  color,  with  a  short,  broad  head,  long, 
narrow  body,  and  two  pairs  of  wings,  the  first  narrow,  long,  and  yellow- 
ish-green, with  a  dark  dot  on  each,  the  hind  wing  broad  and  transparent. 
The  legs  are  yellow,  the  posterior  pair  very  long  and  stout,  the  shanks 
set  with  spines,  and  as  a^hole  fitted  for  leaping.  The  young  or  imma- 
ture forms  resemble  the  full-grown  insects  in  all  points,  except  that  they 
want  wings.  They  are  very  active,  leaping  off  at  the  least  disturbance, 
and  when  full-grown  using  their  wings  as  well  as  their  legs  to  good  ad- 
vantage. The  adults  hibernate  in  crevices,  in  barns,  or  wherever  they 
can  find  shelter,  and  appear  in  spring  as  soon  as  vegetation  appears. 
They  mate  and  breed  all  through  the  season,  and  become  very  numerous 
occasionally.  They  seem  to  be  somewhat  local,  as  in  some  yards  I  could 
not  find  them  at  all,  while  in  others  close  by  they  were  abundant.  As 
a  rule,  yards  badly  infested  with  aphids  had  none  of  these  hoppers, 
while  Mr.  Risley's  yard,  which  was  by  all  odds  most  free  from  aphids, 
had  these  hop[)ers  more  numerous  than  they  were  elsewhere. 

These  insects  do  not  damage  the  hops;  they  are  found  most  usually 
on  the  lower  leaves  (t.  e.,  not  more  than  5  or  6  feet  up  the  pole),  and  feed 
by  puncturing  one  of  the  ribs  and  sucking  the  sap.  The  injury  done 
by  them  consists  in  so  weakening  the  veins  that  they  are  unable  to 
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accomplish  their  work,  and  the  leaf  loses  vitality.  Where  these  insects 
have  innde  a  puncture  on  the  rib,  a  woody  scar  remains,  and  where 
these  scars  are  numerous  those  parts  of  the  leaf  farthest  from  the  main 
ribs  are  thinner  and  more  flaccid  than  in  healthy  leaves;  and  such 
leaves,  and  no  others,  are  aflPected  by  the  "honey  dew."  A  few  of  the 
leaves  turn  brown,  but  the  vine  is  not  in  the  least  injured  and  the  qual- 
ity or  quantity  of  the  crop  is  not  in  the  least  affected. 

The  same  remedies  used  against  the  Aphis  will  prove  useful  against 
these  insects. 

In  addition  to  the  insects  hereinbefore  enumerated,  there  are  a  few 
beetles,  belonging  to  the  Chrysomelidoe  or  leaf-eating  beetles,  and  prin- 
cipally the  flea  beetles.  Most  common  of  the  latter  is  the  red-headed 
flea  beetle  {Systena  frontalis)^  a  black  beetle  about  a  quarter  of  an  inch 
in  length,  with  a  red  head,  and  with  very  heavy  hind  legs;  a  good 
jumper  and  no  mean  flyer.  Next  comes  the  striped  flea  beetle  {Phyllo- 
ireta  mttata\  a  black  beetle  less  than  one-tenth  of  an  inch  in  length,  with 
two  yellow  stripes  on  the  wing  covers.  Finally  comes  the  punctured 
flea  beetle  {PsyUiodes  punctulata),  a  brownish  species,  less  than  one- 
sixteenth  of  an  inch  in  length.  None  of  these  are  very  numerous,  and 
they  are  not  found  in  all  yards  nor  all  together  in  any  one  yard.  They 
eat  small  holes  in  the  leaves  and  do  no  great  damage. 

Tlie  twelve-spotted  leaf  beetle  {Diabrotica  12  punctata)^  a  yellow  bee- 
tle about  a  quarter  of  an  inch  in  length,  with  twelve  spots  on  the  wing 
covers,  lias  the  same  habit,  and  appears  in  small  numbers  in  all  yards. 
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SUMMER  OF  1883. 

By  Lawrence  Bruner.* 

Washington,  D.  C,  October  30, 1883. 

Sir  :  Herewith  I  submit  to  you  a  report  of  my  trip  through  the  Rocky 
Mouutain  region  during  the  past  summer,  made  for  the  purpose  of 
studying  insects  injurious  to  agriculture,  but  more  especially  for  the 
purpose  of  obtaining  such  data  as  would  enable  me  to  foretell  the  proba- 
ble as|>ect  of  the  locust  question  for  the  year  1884. 

According  to  instructions,  I  left  here  on  the  3d  of  May,  and  proceeded 
to  my  home  at  West  Point,  Nebr.,  where  I  procured  an  assistant  and 
completed  my  preparations  for  the  trip.  From  there  we  first  proceeded 
to  Albuquerque,  N.  Mex.,  via  the  Union  Pacific  and  the  Atchison, 
Topeka  and  Santa  F6  Railroads,  where  we  made  a  short  stay,  obtaining 
such  data  as  we  could  relative  to  locusts  and  other  insects  injuring 
grain,  vegetables,  and  fruits.  Upon  our  arrival  there  we  found  the  sea- 
son very  backward  and  all  kinds  of  insects  quite  scarce ;  hence,  after  a 
few  days' collecting,  we  proceeded  northward  to  the  Taos  Valley,  a  rich 
fanning  district,  where  we  spent  almost  two  weeks  gathering  such  data 
as  we  could  concerning  various  insects.  In  these  efforts  we  were  much 
inconvenienced  by  the  prevalence  of  small- pox  in  the  various  villages 
throughout  the  valley,  and  on  account  of  the  backwardness  of  the  sea- 
son, as  well  as  the  extreme  ignorance  of  the  natives  in  general  upon 
questions  relative  to  insect  life.  We  did,  however,  succeed  in  obtain- 
ing some  data  in  reference  to  the  migratory  locust  {Caloptenus  spretus) 
during  the  years  of  invasion.  We  also  procured  a  small  series  of  some 
of  the  insects  found  here  in  early  spring. 

Upon  leaving  Taos  Valley  we  proceeded  nortliward  by  wagon  to  Fort 
Garland,  Oolo.,  crossing  on  the  way  several  small  valleys  in  which  farm- 
ing is  the  chief  occupation  of  the  inhabitants.  Here,  too,  we  encoun- 
tered the  difficulties  experienced  while  at  Taosand  neighboring  villages, 
at  times  finding  it  difficult  to  obtain  even  the  necessities  of  life.  At 
Fort  Garland  we  were  detained  several  days  on  account  of  the  sickness 
of  my  assistant.     While  here,  the  weather  was  quite  cold  an&  the  post 


*  Mr.  Bruner's  iDstmctioDS  were,  in  brief,  to  make  all  neceasary  preparations  at  bis  home  in  West 
Point,  Nebr..  and  thence  to  proceed  directly  to  South  Colorado  and  New  Mexico,  spending  a  week  or 
more  in  the  Taos  Valley.  Thenre  he  was  iuHtnicted  to  return  north  by  way  of  Fort  Steele,  and  work 
into  the  Big  Horn  country,  eventually  striking  the  Northern  Pacific  Railroad  and  proceeding  to  Fort 
Bnford.  and  thence  directly  home. 

The  chief  object  of  the  trip  whs  to  ascertain  all  facts  relating  to  CcUopteniu  spretut  in  the  country 
indicated  that  would  enable  him  to  make  a  report  as  to  the  prospects  for  1884,  and  also  to  collect  facts 
npon  inaeota  iivjurioosly  affecting  any  cultivated  crop  in  the  settled  Po^i^g^tJij^zl^^f^i^O^f^Yt^ 


52  BULLETIN   NO.    4,    DIVISION    OF   ENTOMOLOGY. 

was  visited  by  a  snow-storm.  From  this  locality  I  forwarded  to  the 
Department  a  sample  of  plant  that  is  said  to  kill  stock,  and  is  known  in 
this  section  as  the  "loco"  weed.*  From  Fort  Garland  we  returned  north- 
ward via  Denver  and  Kio  Grande  Railway  to  Denver,  and  thence  to  Fort 
Collins,  where  we  were  detained  until  July  1  on  account  of  the  scarcity 
of  funds.  While  there,  we  occupied  the  time  in  collecting  and  examin- 
ing wheat  fields  for  insects,  as  well  as  in  studying  the  preparatory  stagt'S 
of  different  locusts.  From  Fort  Collins  we  proceeded  by  wagon  to  the 
North  Park,  where  we  expected  to  obtain  some  data  and  material  in 
special  directions,  but  upon  our  arrival  in  the  park  we  found  we  were 
too  late  to  procure  what  we  were  after.  We  therefore,  after  learning 
that  the  streams  were  still  too  much  swollen  to  reach  the  higher  eleva- 
tions, proceeded  to  Laramie  City,  Wyo.  After  a  few  days'  detention  at 
this  point  we  left  for  Rock  Creek  Station,  on  the  Union  Pacific  Railway, 
firom  which  latter  point  we  proceeded  by  stage  to  Junction  City,  Mont., 
the  route  by  which  we  traveled  taking  us  across  the  well-grassed  plains 
between  Forts  Fetterman  and  McKinuey  and  along  the  eastern  fianks 
of  the  Big  Horn  Mountains,  a  section  admirably  adapted  to  be  a  breeding 
ground  for  C.  spretus.  On  this  trip  we  laid  over  a  few  days  at  Fort 
McKinney  and  part  of  a  day  at  Custer's  battle-field,  to  collect. 

From  Junction  City,  with  your  permission,  we  deviated  from  the 
original  plan  and  proceeded  westward  instead'  of  following  down  the 
valley  of  the  Yellowstone  to  its  junction  with  the  Missouri  and  thenoe 
across  the  plains  lying  to  the  northward  between  this  river  and  the 
Souris.  We  first  went  to  Bozeman,  where  we  procured  horses,  after 
which  we  rode  across  the  country  via  the  valleys  of  the  Yellowstone, 
Upper  Madison,  and  Snake  Rivers  into  that  of  the  Salmon  River.  On 
this  trip  we  also  collected  at  various  points  along  the  route,  besides 
making  numerous  inquiries  relative  to  the  migratory  locusts.  Upon  our 
arrival  at  Salmon  City,  Idaho,  we  found  that  our  time  which  had  been 
allotted  for  field  work  had  almost  expired.  After  a  few  days  had  been 
spent  upon  the  object  of  our  trip,  we  returned  to  the  railroad,  where  we 
took  the  train  for  Ogden.  Arriving  at  Ogden,  we  found  that  we  sl^ill 
had  some  time  at  our  disposal ;  we  therefore  devoted  it  to  collecting  and 
in  visiting  the  orchards  of  several  of  the  principal  horticulturists,  both 
in  the  vicinity  of  Ogden  and  Salt  Lake  City.  From  Ogden  we  returned 
to  Washington  via  West  Point. 

I  am  pleased  to  be  able  to  report  that  the  leading  feature  of  our  notes 
for  the  summer's  work  is  the  comparative  freedom  from  all  inject  plagues 
throughout  the  entire  area  traversed  by  us. 

The  report  you  will  observe  is  chiefly  in  the  form  of  notes  as  they 
were  taken  down  from  time  to  time  while  in  the  field. 
I  am,  respectfully,  yours, 

LAWRENCE  BRUNER. 

Prof.  C.  V.  Riley, 

United  States  Entomologist 


*  OxytropU  lamberUu 
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MIGRATORY  LOCVSTS. 

Taos  Valley,  Jv.ne  2,  1883. 

The  lirst  locusts  of  which  I  could  learu  came  into  the  Taos  Valley  from 
the  east  during  the  latter  part"  of  May,  1876.  They  were  exceedingly 
numerous,  and  during  the  summer,  all  through  which  they  remained, 
they  destroyed  almost  the  entire  grain  crop,  leaving  a  little  in  only  two 
or  three  small  sections  to  the  south  and  west  of  the  town  of  Taos. 

In  the  fall  (September)  of  the  year  they  deposited  numerous  eggs, 
which  hatched  the  following  spring  in  great  numbers,  and  much  damage 
resulted  during  spring  and  summer  (1877).  After  attaining  wings,  a  few 
left  to  the  westward,  but  the  majority  remained  and  deposited  their 
eggs,  which  produced  a  third  brood  in  the  spring  of  1878. 

In  1877  the  crop  averaged  nearly  one-half,  and  in  1878  a  trifle  over  a 
half  of  the  usual  yield,  but  this  last  year  many  farmers  had  become  dis- 
couraged and  refused  to  plant;  hence  the  crop  planted  was  below  the 
average  for  the  valley.  During  the  locust  visitation  several  modes  of 
warfare  were  tried  by  a  few  of  the  most  enterprising  citizens,  but  with- 
out any  great  or  decided  results.  It  is  related  that  when  the  locusts 
first  appeared  the  storekeepers  then  in  the  valley  offered  the  inhabitants 
as  a  bounty  a  pound  of  coffee  for  each  pound  of  locusts  captured  and 
killed.  At  first  this  was  not  hard  on  them,  but  shortly,  as  the  country 
folk  learned  how  to  capture  the  locusts,  the  offer  was  withdrawn,  as  the 
coffee  went  too  rapidly  and  without  any  apparent  diminution  in  the 
number  of  locusts.  Methods  for  the  destruction  of  and  protection 
from  the  young  were  various,  and  in  most  instances  quite  similar  to 
those  adopted  in  other  portions  of  the  country.  Coal  oil  or  kerosene 
was  used  in  mixtures  of  various  strengths  and  sprinkled  on  the  crops, 
which  for  two  or  three  days  after  the  application  was  quite  effectual  in 
keeping  off  the  young,  but  gradually,  as  the  scent  of  the  oil  disappeared, 
the  wheat  also  began  to  disappear  before  the  little  'hoppers.  Several 
tried  oil  on  the  surface  of  the  water  in  tlie  irrigating  ditches  with  some 
little  effect  for  the  time  being,  but  all  to  no  purpose  in  the  end.  Another 
method,  and  by  far  the  most  unique  used,  was  the  spreading  of  wagon 
sheets  on  the  ground,  after  which  the  little  hoppers  were  driven  upon 
them,  and  then  the  sides  gathered  up  and  several  large  round  stones 
dropped  in  and  rolled  about  by  keeping  the  sheet  agitated  until  all  the 
little  fellows  werekilled.  I  was  assured  that  a  very  large  number  of 
the  young  were  destroyed  in  this  manner. 

During  the  summer  of  1878  those  locusts  that  matured  left  to  the 
westward,  and  it  is  claimed  that  since  then  none  of  this  species  have 
been  seen  in  the  valley. 

There  is  a  valley  20  miles  south  of  here  in  which  there  were  afew  in  1879 
and  also  in  some  isolated  spots  in  1880,  but  during  neither  of  these  years 
did  they  do  very  great  or  general  injury  to  the  crops  over  the  valley. 
While  in  these  valleys,  in  this  portion  of  New  Mexico,  it  is  claimed  that 
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their  movements  were  iu  unison,  but  not  extensive,  their  flights  being 
very  short. 

The  average  elevation  of  Taos  Valley  is  about  7,000  feet.  Not  a  sin- 
gle specimen,  young  or  old,  of  this  insect  was  observed  from  the  time 
of  leaving  Poudre  Canon  to  the  time  of  reaching  Laramie  City  on  the 
10th  of  July,  nor  have  any  been  seen  or  heard  of  since.  While  in  North 
Park,  Mr.  Capern  stated  that  but  few  had  been  observed  by  him  since  1879 
and  1880,  when  quite  a  number  bad  hatched  in  portions  of  the  park  ; 
and  it  was  during  these  years  that  they  were  frequently  seen  in  the  air, 
floating  with  the  wind.  From  Laramie  and  Rock  Cieek,  north,  we  were 
ever  on  the  lookout  for  signs  of  this  insect,  but  failed  to  see  any  before 
reaching  Fort  McKinney.  At  this  place  we  succeeded  in  capturing  two 
fledged  specimens  and  saw  but  one  or  two  others.  We  did  not  ascer- 
tain much  about  their  past  ravages  in  this  part  of  the  country  more 
than  that,  in  1877,  they  had  been  seen  in  the  air  in  great  numbers ; 
also  in  1876,  and  once  or  twice  previous  to  this,  when  they  flew  in  great 
number  s,  and  occasionally  were  noticed  piled  up  in  heaps  upon  the  snow 
on  the  mountains  where  they  fell  as  they  became  numbed  while  trying 
to  cross  the  range.  Again  at  Custer's  battle-field  we  saw  two  or  three 
more  among  the  numerous  other  species  of  locusts  that  abounded 
among  the  rich  grasses  of  the  bottom  lands  and  coulees,  as  well  as 
lower  hillsides.  At  Junction,  on  the  Yellowstone  River,  none  of  this 
insect  were  noticed,  though  several  allied  forms  were  abundant  both  on 
the  river  bottoms  and  among  the  sage-brush  and  bunch-grasses  back 
among  the  hills  and.  on  the  bench-lands.  At  Livingston,  where  the 
railroad  4eaves  the  Yellowstone  Valley,  we  noticed  a  great  number  of 
locusts,  which,  when  I  first  saw  them  from  the  car  windows,  jumping 
about  in  the  grass,  I  took  for  this  species.  Upon  going  out,  the  mistake 
was  quickly  observed.  While  there  did  not  appear  to  be  any  C.  spretus 
among  the  hosts  of  locusts,  there  were  quite  a  large  number  of  Gamnula 
atrox,  or  pelludda.  I  also  observed  several  of  this  species  here  in  the 
vicinity  of  Bozeman  (August  3).  I  have  not,  however,  been  able  to 
learn  of  any  damage  having  been  committed  by  them  in  this  valley 
the  present  season.  Since  leaving  Bozeman,  and  while  crossing  the 
country  along  the  Yellowstone  River,  we  did  not  observe  a  single 
specimen  of  C.  spretua,  either  old  or  young,  in  the  air  or  on  the 
ground.  During  past  years,  however,  they  were  reared  in  great  num- 
bers throughout  the  National  Park  and  Upper  Snake  Hiver  valleys 
when,  at  times,  they  were  numerous  enough  to  "almost  obscure  the 
sun  " ;  at  least  I  was  so  informed  by  a  Mr.  Livermore,  who  has  a  ranche 
at  Henry's  Lake. 

As  to  dates  and  particular  of  flights,  &;c.,  he  was  nofc  certain ; 
therefore  I  can  give  none  of  these.  As  we  proceed  down  the  valley  of 
Henry's  Fork  toward  the  Snake  River  there  is  a  great  tract  of  country 
crossed  that  at  times  has  been  the  origijiating  center  for  the  great 
swarms  that  came  into  Cache  Valley  and  other  portions  of  northern 
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Utah  and  sonthem  Idaho ;  it  is  also  quite  impossible  for  rae  to  giv^ 
any  of  the  particulars  as  to  dates,  &c.  Thus  far  (August  23)  we  have 
not  met  with  a  single  C.  spretus  in  Idaho,  nor  have  we  heard  of  their 
presence  in  any  portion  of  the  Territory.  But  as*  there  is  no  accurate  ac- ' 
count  extant  of  the  locust  history  for  the  region  of  Sahnon  River  Valley 
and  adjacent  country,  it  may  be  well  to  give  it  in  brief  here.  The  first 
reliable  account  that  I  could,  obtain  in  reference  to  locust  swarms  dutes 
back  to  the  summer  of  1869,  when  they  came  in  from  the  Snake  Kiver 
by  way  of  Birch  Creek  and  Wood  River,  and  followed  northward  down 
both  the  Lemhi  and  the  main  branch  of  the  Salmon  to  about  Salmon 
City.  These  deposited  eggs,  thereby  giving  young  locusts  for  1870. 
Again,  in  1871,  locusts  appeared  in  the  vicinity  of  Lemhi  Agency  and 
Salmon  City.  From  this  time  on  till  the  summer  of  1875  I  was  unable  to 
learn  of  their  ap(>earauce  or  presence  in  this  portion  of  the  Territory, 
but  during  this  year  (1875)  they  again  appeared  in  great  numbers,  coming 
as  before  from  the  southeast  and  south,  following  down  the  valleys  of 
the  two  rivers  heretofore  named.  This  summer,  as  well  as  during  the 
three  following,  they  deposited  great  numbers  of  eggs  and  proved  ex- 
ceedingly injurious  to  the  few  crops  of  grain  and  vegetables  that  were 
planted  in  the  country  (valleys).  Since  1879,  however,  they  have  en- 
tirely disappeared  from  these  regions.  The  time  of  their  appearing  in 
the  valley  of  the  Salmon,  I  am  told,  varies  from  the  middle  of  June  to 
the  first  of  August,  after  which  latter  date,  if  none  have  already  come, 
the  farmers  consider  themselves  entirely  safe  as  far  as  locust  swarms 
are  concerned.  From  what  I  could  learn,  there  are  no  exceptions  to  the 
northward  movement  of  swarms  of  C  spretus  in  this  particular  portion 
of  Idaho,  and  judging  from  the  surface  configuration  of  the  lower  Salmon 
River  country,  I  would  imagine  that  all  swarms  leaving  must  cross  over 
the  range  to  the  headwaters  of  the  Bitterroot  and  Big-Hole  Rivers, 
which  streams  they  follow  down,  and  thereby  divide  and  reach  different 
XK)rtion8  of  the  Territory  of  Montana.  As  far  as  my  inquiries  went,  no 
data  were  obtained  of  methods  having  been  adopted  for  their  destruc- 
tion in  the  various  stages  of  their  growth,  which  differed  in  any  way 
from  those  used  in  other  portions  of  the  West,  and  already  described 
in  former  reports.  The  parasites,  too,  do  not  appear  to  have  varied 
from  those  in  other  sections  of  the  locust  area. 

CAMNULA   ATROX. 

In  connection  with  the  migratory  locust  this  insect  deserves  separate 
notice,  as  it  has  been  observed  at  various  points  along  our  route  from 
Fort  McKinney  to  Beaver  Cafion,  Idaho.  At  some  of  the  points  where 
seen  it  was  quite  numerous  and  threatened  mischief,  while  at  others 
there  were  but  a  few  isolated  specimens  observed. 

We  observed  them  at  the  following  localities :  Bozeman,  Trail  Creek, 
Gibbon  River,  Lower  Fire-Hole  Basin,  Henry's  Lake,  and  on  Camas 
Creek.    Their  habits,  of  course,  are  already  known,  and  need  no  further 
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mention  in  this  connection.  However  numerous  this  insect  has  thus  far 
become  in  the  mountain  districts  of  Idaho,  Montana,  and  Wyoming,  I 
have  failed  to  learn  as  yet  of  any  depredations  having  been  caused  by 
it  in  these  Territories,  though  I  am  unable  to  predict  what  they  will  do 
in  the  future,  but  my  opinion  is  that  they  need  not  be  feared.  This,  of 
course,  is  only  aii  opinion  based  u))on  no  facts.  From  observatiouB 
made  during  the  period  of  three  years  in  this  ]>ortion  of  the  country 
they  appear  to  be  on  the  increase,  and  at  other  points  not  seen  by  me 
heretofore  were  quite  common  this  summer.  Whether  they  have  mi- 
grated into  these  new  sections  recently  or  whether  they  already  occurred 
there  during  previous  seasons  and  were  overlooked  I  am  unable  to  say. 
None  have  been  noticed  in  the  act  of  migration  thus  far  this  season, 
though  at  Livingst.on,  on  the  2d  of  August,  they  were  seen  by  far  the 
most  numerous,  and  were  very  restless  and  kept  up  a  continual  hopping 
and  flitting  about  as  if  desirous  of  doing  something  besides  being  quiet 
and  inactive.  One  thing  we  can  be  pretty  sure  of  in  connection  with 
this  insect,  viz.,  that  it  will  never  leave  the  mountains  and  higher  alti- 
tudes for  the  agricultural  districts  of  Dakota  and  Nebraska,  which  lie 
to  the  east  and  southeast  of  here,  because  they  are  not  capable  of  such 
long  continued  flights  as  are  other  species. 
C,  spretm. 

Again,  in  the  valleys  of  the  Great  Salt  Lake  Basin  a  few  specimens 
of  this  insect  were  observed,  which  were,  as  a  rule,  confined  to  meadows 
and  low,  wet  localities,  away  from  fields  of  grain  and  garden  patches, 
and  I  do  not  think  they  will  ever  become  numerous  enough  here  to  do 
great  damage  to  the  products  of  the  farm. 


''NATIVE  LOCUSTS.'' 

There  were  but  three  or,  at  the  most,  four  species  of  locusts  which 
had  attained  wings  to  be  found  near  Albuquerque,  N.  Mex.,  viz.,  two 
(EdipodcB  and  one  Fsoloesaa.  They  all  frequent  comparatively  dry  locali- 
ties where  the  grass  is  beginning  to  show  a  little  green.  They  are  quite 
active,  are  easily  disturbed,  and  fly  rather  far  at  each  start.  Among  the 
young  not  yet  matured  but  two  species  were  discerned,  viz.,  one  (Edi- 
poda  and  a  Galoptenus  or  Pezotettix.  These  latter  were  only  met  with  in 
fields  of  alfalfa,  along  irrigating  ditches,  and  then  only  occasionally. 

At  Santa  F6  we  saw  several  specimens  of  the  Paoloessa^  and  also  two 
or  three  specimens  of  some  species  of  Arphia.  In  passing  along  the 
road  from  Santa  F6  to  Espanola,  as  we  approached  the  sandy  flat,  and 
also  as  we  crossed  it  to  the  south  of  Santa  Cruz,  quite  a  number  of  a 
large,  yellow-winged  (Edipoda  {Hippiscus  holder mannii)^  were  seen.  It 
was  the  same  as  the  largest  one  taken  at  Albuquerque. 

At  Espanola  we  observed  a  few  of  the  same  three  species  mentioned 
above  as  having  been  taken  at  Albuquerque.    Again,  at  Embudo,  we 
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collected  a  few  of  these  locusts,  aud,  in  addition,  several  specimens 
of  the  Arphia  mentioned  as  having  been  seen  at  Santa  F6.  It  was 
found  to  be  partial  to  the  high,  rocky  mesas,  about  1,000  feet  above  the 
Bio  Orande.  Here  we  also  took  several  pupsB  of  some  Tettigidean,  which 
frequents  low,  wet  places  near  the  river.  Going  into  the  Taos  Valley 
we  found  about  the  same  species  heretofore  mentioned,  with  the  addi- 
tion of  the  larvae  of  several  others,  but  in  no  case  could  any  of  these 
be  referred  to  Caloptenus  spretus^  although  there  appear  to  be  some 
representatives  of  the  genus  Caloptenus  found  there. 

Two  species  of  Chimarocephala  were  met  with  in  the  rank  vegetation 
(willows  and  cottonwoods)  at  Eed  Eiver,  and  some  larvae  and  pupae  of 
one  or  two  species  of  Pezotettix  were  taken.  These  were  found  among 
the  sedges  along  the  river. 

At  Fort  Garland,  Arphia  and  Chimarocephala  are  represented  along 
the  valley  of  Ute  Greek  in  fair  numbers,  and  as  one  walks  along  among 
the  trees  numerous  males  of  these  species  are  to  be  seen  in  the  air. 

After  leaving  Fort  Garland,  I  did  not  notice  any  locusts  until  we 
reached  a  point  below  Laveta,  where  the  train  stopped  for  something, 
and  I  heard  the  rattling  noise  made  by  some  species  of  Oomphocerus^ 
and  after  searching  a  while  succeeded  in  capturing  a  male  specimen.  A 
few  immature  specimens  of  several  other  specifes  were  also  observed, 
but  not  captured.  Between  there  and  here  (Fort  Collins)  no  stop  was 
made,  and  consequently  no  specimens  taken  or  no  locusts  of  any  kind 
noticed.  Here,  in  the  month  of  Poudre  Canon,  12  miles  to  the  north- 
west of  Fort  Collins,  since  the  numerous  heavy  rains,  there  is  a  great 
variety  of  locusts,  mostly  young,  of  which  we  have  taken  large  series. 
These  are,  however,  all  "natives.^  Almost  all  of  them  are  such  8i)ecies 
as  are  partial  to  certain  plants,  or  else  to  particular  kinds  of  surface 
configuration.  These  peculiarities  can,  however,  be  better  set  forth  in 
a  work  entirely  devoted  to  the  history  of  North  American  locusts. 

There  do  not  appear  to  be  any  species  of  migratory  locusts  here  at 
present;  none  have  been  noticed  in  the  air  or  on  the  ground.  Speci- 
mens of  CaloptentLS  minor ^  with  both  blue  and  red  tibiae,  are  quite  com- 
mon here;  in  fact  this  is  the  only  species  of  fledged  Galopteni  that  1 
have  thus  far  observed  in  this  portion  of  Colorado  this  spring,  though 
the  young  of  several  species  are  occasionally  met  with.  I  have  also 
taken  a  few  specimens  of  what  to  me  now,  without  comparison  with 
description,  appear  to  be  the  PezoUttix  dodgei  of  Thomas.  P.  [Dae- 
tylotum)  pictiis  is  just  now  commencing  to  hatch,  while  some  of  the 
Stetiohothri  and  (Edipodw  have  reached  the  pupa  state. 

At  various  points  along  the  route  we  observed  a  few  species  of  "  na- 
tive locusts''  in  various  stages  of  development,  though  none  were  taken 
except  at  a  point  on  Laramie  Plains,  until  we  came  to  the  Laramie 
River.  These  were  a  species  of  Oomphocerits  that  was  found  about  10 
miles  from  Tie  Siding,  and  its  peculiarity  consisted  in  the  close  re- 
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semblance  of  the  noise  made  by  the  males  to  the  rattling  of  a  rattle- 
snake. 

At  Laramie  River,  whei'e  some  little  time  was  occupied  ip  collecting, 
we  obtained,  in  addition  to  such  forms  as  were  taken  in  the  vicinity  of 
Fort  Collins,  a  few  specimens  of  a  greenish-white  Psoloessa  that  was  only 
observed  to  feed  upon  the  "  sweet "  or  mountain  sage.  In  the  North  Park 
no  additional  species  were  taken  or  noticed,  while  all  forms  appeared 
to  be  rather  scarce  and  wild.  The  genus  Arphia,  however,  seemed  to 
be  the  best  repre4seuted  in  forms.  A  few  specimens  of  Calopitntbs  minor 
were  noticed  amoiig  the  dense  vegetation  along  boggy  and  damp  places. 
After  coming  out  of  the  park  and  entering  the  Laramie  Plains  on  the 
west  side  of  Laramie  River,  a  few  locusts,  though  no#iing  new,  were 
taken.  On  the  18th  of  July  a  few  specimens  of  a  light  greenish  Qom- 
phocerus  were  taken  at  Aurora,  where  they  were  found  to  be  partial  to 
the  common  sage-brush  (Artemisia  tridentata).  Stenobothrus  occipitaliSy 
a  species  with  light  gray  antennae,  was  also  taken. 

Between  Rock  Creek  and  Fort  McKinney  but  very  few  locusts  of  any 
kind  were  noticed,  and  none  were  taken.  At  Fort  McKinney  we 
captured  a  large  number  of  various  species  of  locusts,  among  which 
were  several  of  interest,  on  account  of  their  rarity  in  collections  as  well 
as  in  their  peculiar  habits.  During  the  summer  we  observed  that  quite 
a  number  of  locusts  are  partial  to  certain  food-plants ;  and,  as  a  rule,  in 
all  such  cases  they  imitate  in  color,  to  a  certain  degree,  very  closely  the 
plant  or  plants  upon  which  they  feed. 

Pezotetiix  albus^  Dodge,  feeds  upon  a  white  Artemisia.  Pezotettix 
borchiij  which  is  only  to  be  met  with  in  the  mountains  of  Montana.  Idaho, 
and  Wyoming,  appears  to  abound  only  where  two  or  three  particular 
plants  are  met  with,  one  of  which  is  a  species  of  geranium.  Again, 
Caloptenvs  turnbuUii,  which  is  found  in  the  vicinity  of  Custer's  battle- 
field, only  feeds  upon  two  species  of  plants,  as  nearly  as  I  could  ascer- 
tain by  observation,  viz.,  the  *' pig- weed'' and  a  small  greenish-white 
plant  of  a  similar  nature.  Those  found  on  the  pig-weed  are  somewhat 
glaucous  yellow,  while  those  feeding  on  the  other  plant  are  more  of  a 
whitish  color,  mingled  with  greenish  blue  instead  of  greenish  yellow.  In 
like  manner  two  species  of  Caloptenus^  perhaps  the  Melanopltis  devastator 
and  the  M.  cinerem  of  Scudder,'  feed  upon  the  sage  brush  (Artemisia 
borealis  t,  and  A.  tridentata).  The  latter  is  grayish  in  color,  and  when  at 
rest,  both  in  the  preparatory  and  the  imago  stages,  is  difficult  to  detect, 
so  nearly  does  its  color  coincide  with  that  of  the  plant  upon  which  it  is 
resting.  Other  locusts  are  not  partial  to  certain  food-plants,  but  appear 
to  be  so  to  certain  soils  and  surroundings.  For  example,  all  those  species 
of  CEdipodinw  which  would  naturally  fall  under  Mr.  Scudder's  genus  Cir- 
cotetti^^  love  barren  and  rocky  slopes  and  hillsides,  the  different  species 
living  at  different  altitudes  and  on  differently  colored  soils.  The  spe- 
cies all  love  bright  and  warm  sunshine,  and  during  such  times  are  very 
active  and  remarkably  noisy,  being  almost  incessantly  in  the  air,  where 
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they  keep  their  wings  clattering  and  rattling  to  such  an  extent  that  one 
would  suppose  they  were  rattling  into  pieces.  We  did  some  collecting 
at  Custer's  l>attle- field,  where  we  took  a  large  variety  of  species,  as  well 
as  in  most  cases  a  large  series  of  specimens.  Here  we  also  observed 
to  a  great  extent  the  partiality  which  certain  species  exhibited  in 
the  selection  of  special  food-plants.  Again,  at  Junction  City,  Mont., 
we  made  some  collections,  adding  a  few  to  the  list  of  species  taken* 
Here,  for  the  first  time,  we  took  several  specimens  of  a  species  of 
CEdipodince  belonging  in  the  genus  Mestobregma^  and  which  almost 
exactly  imitates  in  color  a  species  of  Psoloensa  which  we  took  on  the  Lar- 
amie River,  south  of  Laramie  City.  While  these  two  insects  so  closely 
resemble  each  other  in  color  they  are  quite  distinct,  and  as  Scudder  has 
subdivided  the  genus  (Edipoda  they  fall  into  distinct  genera.  The  two 
species  in  question,  however,  are  both  partial  to  the  same  food-plant, 
viz.,  the  white  or  sweet  sage,  and  thus  far  I  have  found  neither  away 
from  where  this  plant  abounds. 

We  again  collected  at  a  point  on  the  Yellowstone  River  about  mid- 
way from  Trail  Creek  to  the  National  Park,  at  the  Mammoth  Hot 
Springs,  and  at  Henry's  Lake.  It  was  at  the  former  of  these  localities 
that  we  found  the  Mestohregnia  most  abundant. 

While  passing  along  the  road  near  Gardiner,  a  new  town,  which  is 
to  be  the  terminus  of  the  Park  branch  of  the  Northern  Pacific  Railway, 
we  captured  a  few  specimens  of  the  same  species  of  light-blue-winged 
Trimerotropis  that  I  took  last  year  at  Fort  Benton,  thereby  extending  its 
range  at  least  to  the  southern  border  of  Montana.  It  appeared  to  be 
quite  rare  even  in  its  special  haunts,  viz.,  a  light,  almost  bare,  whitish, 
alkaline  soil  destitute  of  rocks.  It  was  also  taken  in  the  Lemhi  Valley 
of  Idaho.  At  this  same  locality  several  other  species  of  closely  allied 
locusts  were  taken.  After  crossing  the  main  Rocky  range  to  the  west 
side  a  change  in  the  comparative  abundance  of  some  species  and  in 
the  total  absence  or  replaeement  of  other  species  was  observed. 

While  on  the  eastern  slope  we  found  Circotettix  carlingianus  quite 
abundant  and  C,  undulatus  rather  rare,  on  the  western  side  of  the  divide 
we  found  just  the  rever^. 

The  large,  red-winged  Bippiscus  which  on  the  east  side  is  everywhere 
so  abundant,  and  in  fact  all  the  red-winged  forms,  have  thus  far  been 
exceedingly  rare,  only  four  specimens  having  been  seen  during  the  five 
days  that  have  passed  since  crossing  the  summit.  A  species  which,  on 
the  eastern  side,  was  met  with  but  occasionally  has  become  quite  plenti- 
fid.    It  is  perhaps  what  Mr.  Scudder  has  called  Psinidia  tcallula^ 

Thus  far  we  have  found  locusts  to  be  most  numerous  in  species  at  an 
elevation  varying  from  2,500  to  6,000  feet  above  sea-level,  and  on  the 
bench-lands  in  preference  to  either  bottom  or  mountain  lands.  While 
most  of  the  Caloptenus  and  Pezotettix  were  partial  to  moist  localities 
where  vegetation  was  rankest,  the  CEdipodince  and  Stenobothrinij  &c.,. 
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were  raost  common  on  partially  bare  and  dryer  groands  where  the  vege- 
tation is  less  rank.  Color  of  wings  and  tibiseidoes  not  necessarily  indi- 
•oate  specific  differences. 

DESCRIPTION   OF  SURFACE. 

Tlie  Taos  Valley  extends  from  the  Arroyo  Hondo,  or  deep  ravine,  of 
the  Rio  Hondo,  or  deep  river,  on  the  north,  and  from  the  canon  of  the 
Rio  Orande  on  the  west  to  the  foot  of  the  Taos  range  of  mountains  on 
the  east.  It  slopes  to  the  southwest  from  the  mouth  of  the  Rio  Hondo 
oaiion,  which  has  an  elevation  of  7,800  feet,  to  the  edge  of  the  Rio 
Grande  cation,  which  is  about  6,400.  The  greater  portion  of  the  coun- 
try is  of  a  drift  deposit,  and  consequently  is  mixed  with  bowlders  and 
fragments  of  rock  from  the  bordering  mountains.  It  also  is  very  rich 
when  irrigated,  which  can  be  done  over  almost  every  portion  by  some 
one  of  the  various  beautiful  mountain  torrents  that  traverse  the  valley 
towartls  the  Rio  Grande.  At  present  all  or  nearly  all  the  forming  is 
confined  to  the  upper  portion  of  the  valley  bordering  the  mountains, 
but  1  am  satisfied  that  the  lower  portions,  which  are  at  present  occupied 
by  sagebrush,  will  be  equally  productive  with  the  aid  of  water. 

The  surrounding  mountains  are  rich  in  minerals,  and  only  await  the 
apprt>m'h  of  railroa^l  communication  to  be  developed.  With  this,  farm- 
ing will  also  neiH^ssarily  increase  and  the  region  become  one  of  the  rich- 
wit  in  this  stM^tion  of  New  Mexico.  Stock-raising  is  confined  chietiy  to 
goatj»«  u  t\>w  sheep,  burn>s,  hogs  (which  are  picketed  out),  and  a  few 
oi>WH.  .Vn  abundance  of  chiekeUvS  too,  is  also  raised  in  some  parts  of 
the  valley*  (Kggs  and  wm>d  alwa^-s  one  price,  the  former  25  cents  for 
UK  rthd  the  latter  siime  i>er  loacL^  In  passing  north  from  Taos  we  enter 
the  valley  of  the  Rio  Hondo.  This  latter  is  a  stream  of  almost  double 
the  site  of  any  of  thivie  passing  through  the  Taos  Valley,  but  differs 
ttxww  [{w\\\  by  running  in  the  center  of  a  deep,  narrow,  caiionlike  valley ; 
nuKHt  of  this,  however,  is  farmeil,  a*  is  the  high  mesa  on  the  south  side 
of  the  valley,  which  latter  slo(>e^  tow)%rd  the  Taos  Val>ey.  The  upper 
end  of  tlus  mivsi%,  at  the  l^a^^e  of  the  mountains,  is  about  8,«K)  feet  above 
m^  level,  and  dtv^vnds  tow^ni  the  RioGninde  at  the  rate  of  about  100 
<Wt  to  the  nuUv  After  having  the  Rio  Hondo  a  low  spur  of  the  mount- 
MIUM,  or  h^>ih,  u  iv^nlar  nuv^,  iMttly  of  voU^nio  n>oks  and  covered  with 
tvu>on  phi^sH  and  ^nniar^  is  erxvv>ie*t  This,  at  the  hiirhest  |ioint,  reaches  an 
ele\at\on  of  sVMA  tVvt  iit  a  diM^^m^  of  between  2  and  3  miles  from  the 
monntau^H,  wh^oh  at  the  ,«\mu  ml  slope  of  the  e^Mintry  would  be  about 
H,.Vm  at  the  U  ^se  of  them.  Knvu  this  iH^int  the  des<^nt  toward  the  Red 
«^\vv  w  ^pute  i^i^pul,  th,s  U^er  b^n^^^r  aSku  7.4*M  feel  where  it  leaves 
the  n^ount<Mnx,  and  alnmt  UH^  Uvsc^  wherx^  u  enters  the  canon  at  the  foot 
ot  the  \  tUhw ,  and  ^^tv^v^^\*;vv\  to  entenn^  the  Rw  Grande.  This  valley, 
bke  th^t  ot  the  Ku^  Houd^v  \s  w  ^  |v*r)H:\^v  aarrow,  and  prettv  well 

O^^  ih^  lUMtU  vsl^v  vxt^  iK,?^  xa::e>  b<^*,:vs  wkat  i*  known  as  San  Lois 
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Valley,  a  plateau-like  area  of  land  about  140  miles  iu  length  and  vary- 
ing from  20  to  30  miles  in  width,  or  perhaps  a  little  more,  if  we  include 
that  lying  to  the  west  of  the  Rio  Grande.  The  general  elevation  of 
this  valley  along  its  eastern  border  is  about  8,000  feet,  sloping  gradu- 
ally toward  the  Rio  Grande  on  the  west.  It  is  bounded  all  along  the 
east  by  high,  snow-covereil  mountains,  and  on  the  west  by  a  series  of 
volcanic  cones  and  basaltic  ridges.  Some  of  these  also,  at  isolated 
poipts,  are  to  be  seen  protruding  from  the  valley  itself.  All  the  way 
from  Albuquerque,  N.  Mex.,  to  this  point  (Fort  Garland)  the  Rio  Grande 
appears  to  be  the  dividing  line  between  the  basaltic  and  the  other  rocks, 
the  basalt  only  ai>pearing  at  isolated  points  near  the  river  on  the  east 
side.  The  general  surface  of  this  entire  valley  is  somewhat  sandy,  and 
the  soil  is  interspersed  with  bowlders  and  pebbles  from  the  moi^tains. 
It  is  covered  with  sage-brush,  interspersed  with  short  grasses,  chiefly 
Boutdoua.  At  various  points  small  streams  cross  it,  and  it  is  along 
these  that  all  the  efforts  at  farming  have  been  made. 

North  of  Alamosa  and  west  of  the  Sierra  Sangre  de  Christo  range 
the  valley  appears  to  be  richer  in  natural  grasses,  and  is  dotted  here 
and  there  by  small,  shallow  lakes.  Immediately  to  the  north  of  Fort 
Garland  are  situated  Sierra  Blanca  and  Mount  Baldy,  two  of  the 
highest  peaks  in  Colorado,  and  at  their  base  runs  Ute  Creek^  the  valley 
of  which  contains  some  fine  grazing  lands  and  a  few  good  ranches,  where 
at  times  the  locusts  have  bred  in  great  numbers. 

After  leaving  Fort  Garland  we  followed  up  the  valley  of  Trinchara 
Creek  to  Veta  Pass,  where  we  crossed  over  the  range  into  the  valley  of 
the  Apaches  and  Santa  Clara — a  magnificent  farming  and  grazing  sec- 
tion. 

At  La  Veta  the  elevation  is  between  6,000  and  7,000  feet,  but  descends 
quite  rapidly  towards  the  Arkansas,  where  the  country  expands  into  a 
wide,  somewhat  rolling  country,  dotted  here  and  there  with  rocky  ridges 
and  coal  fields.  This  country  lies  north  of  the  Spanish  Peaks  and  south 
and  east  of  the  Rainy  range  of  mountains.  This  entire  area,  with  the 
exception  of  a  few  small  patches,  is  quite  suitable  for  the  propagation 
of  locust  swarms,  and  at  times  undoubtedly  has  been  the  seat  of  great 
swarms,  although  I  failed  to  obtain  any  data  concerning  this  insect  for 
this  particular  locality.  At  the  time  of  passing  through  here  (June  10) 
the  vegetation  was  quite  green  and  the  countrj^  looked  Veil,  although 
around  Ojo,  in  the  head  of  the  valley,  the  oaks  had  not  yet  leafed  out. 
On  the  summit  in  Veta  Pass,  where  the  elevation  is  about  10,400  feet, 
there  was  about  6  inches  of  snow. 

Of  course  these  extensive  plains,  that  are  so  admirably  fitted  for  the 
development  of  large  locust  swarms,  sometiuies  have  their  drawbacks 
in  the  shape  of  seasons  of  great  drought,  as  well  as  cold,  wet,  and  back- 
ward springs  following  open  winters,  and  in  snch  cases  the  locusts  suffer 
decrease  here  as  elsewhere.   From  here  we  passed  through  such  country 

as  has  already  been  often  described — that  lying  between  Puebloand  Den- 
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ver  and  between  Denver  and  Fort  Collins.  At  this  latter  place  there  is, 
as  at  Golden,  a  series  of  low  mountains  lying  in  front  of  the  main  range 
and  separating  the  open  country  from  a  series  of  fertile  valleys  and  park* 
like  areas  that  lie  back  among  the  foot-hills  and  low  mountains.  These 
valleys  and  park  like  openings  among  the  foot-hills  and  low  mountains 
are  richly  clothed  with  nutritious  grasses,  and  are  mostly  well  watered, 
thereby  affording  good  footing  for  the  breeding  of  locusts  during  years  of 
their  presence  in  this  section  of  the  country,  and  being  every  year.the 
home  of  scores  of  species  of ''  natives.''  It  is  in  such  localities  as  these 
that  the  greatest  variety  of  locusts  of  all  sorts  is  to  be  found  in  Colorado. 
What  is  known  as  the  Liyermore  country,  on  the  North  Fork  of  the 
Cache  la  Poudre,  is  a  widening  out  of  the  valleys  and  park-like  tracts 
into  q^ite  a  large  area  of  good  farming  land  and  a  better  grazing  re- 
gion. This  Livermore  country  continues  to  stretch  out  to  the  west  and 
northwest  until  it  is  lost  among  the  park-like  openings  on  the  summit 
of  the  Laramie  Range,  south  of  Sherman ;  and  from  here  is  joined  to  the 
Laramie  Plains  on  the  west  slope  by  valleys  sloping  that  way.  The 
Laramie  Plains  require  no  description  here,  while  the  numerous  small 
parks  lying  to  the  south  of  the  Laramie  River,  and  between  it  and 
North  Park,  can  be  described  as  being  merely  openings  in  the  timber, 
varying  from  7,500  to  8,500  feet  above  the  sea,  and  they  at  times  form 
splendid  retreats  to  the  locusts  and  excellent  grazing  areas  at  all  times 
to  cattle  and  the  large  herds  of  game  that  frequent  these  parts  of 
Colorado.  During  the  summer  and  fall  of  1880,  a  greater  portion  of 
this  country,  lying  between  the  Laramie  River  and  the  North  Park,  was 
overrun  by  fires,  during  the  progress  of  which,  without  any  doubt,  great 
numbers  of  both  migratory  and  native  locusts  must  have  perished  from 
heat  and  smoke.  North  Park  is  a  vast  grassy  tract  surrounded  on  all 
sides  by  high  ranges  of  mountains,  and  shows  plainly  by  its  leading 
features  that  it  was  at  one  time  the  bed  of  a  vast  lake.  Its  lower  end 
is  about  7,600  feet  in  altitude,  while  all  the  other  portions  are  higher. 
It  is  well  watered  and  grassed,  thus  rendering  it  one  of  the  most  relia- 
ble grazing  regions  in  northern  Colorado.  While  its  altitude  is  too 
great  for  safe  adventure  in  general  farming,  it  will  nevertheless  produce 
excellent  crops  of  vegetables  and  small  grain.  Its  entire  surface  could 
be  burned  over  with  some  result  in  locust  years. 


Digitized  by  VjOOQIC 


PEELIMIVART  EEPOET   OF  OBSERVATIOVS   UPOIf  IlfSECTS  ISJTJ- 
EIOUS  TO  COTTOV,  ORAVGE,  ABTD  SUGAR  CAVE  DT  BRAZIL.* 

By  John  C.  Bkanner. 

Sir:  On  the  20th  of  November,  1882, 1  was,  upon  your  recommenda- 
tion, and  under  your  direction,  commissioned  by  the  Commissioner  of 
Agriculture  to  visit  Brazil  for  the  purpose  of  investigating  the  subject 
of  insects  injurious  to  cotton,  cane,  and  oranges;  and  to  collect  such 
other  information  as  would  be  useful  to  you  in  your  capacity  of  United 
States  Entomologist. 

On  the  30th  of  the  same  month  I  left  Washington,  D.  C,  accompanied 
by  one  assistant,  Mr.  Albert  Koebele,  and  left  Newport  News,  Va.,  on 
^the  2d  of  December,  on  board \the  British  steamer  Borghese.  Landing 
at  St.  Thomas,  in  the  West  Indies,  on  the  9th  of  December,  we  took 
advantage  of  the  few  hours'  delay  of  the  steamer  in  that  port  to  exam- 
ine what  cotton  and  other  industrial  plants  we  could  find  for  injurious 
insects.  We  collected  some  scale  insects  on  the  "sapadilla'' tree  and 
sent  them  to  the  Department.  We  found  no  injurious  insects  on  the 
few  cotton  plants  examined. 

We  left  St.  Thomas  on  the  same  day  and  reached  Para  on  the  18th 
of  December.  Here  we  improved  the  opportunity  to  examine  orange 
trees  for  scale  insects,  and  in  the  few  hours  we  were  able  to  spend  on 
shore  we^  made  a  small  collection  of  insects  from  thdse  trees.  Fortu- 
nately we  were  able  to  visit  the  Natural  History  Museum  of  this  prov- 
ince, which  we  did  in  hope  of  finding  something  interesting  in  the  way 
of  insects  injurious  to  vegetation,  especially  of  those  attacking  cotton, 
cane,  and  orange  plants.  No  such  insects,  however,  were  found  in  the 
collection. 

I  made  inquiries  of  the  officers  of  the  Brazilian  navy  station  at  the 
marine  arsenal  at  Para  concerning  the  winds  prevailing  along  the  north- 
ern coast  of  Brazil,  and  along  the  Amazon  Valley.  I  made  similar  in- 
quiries of  the  commanders  of  the  steamers  plying  on  the  Amazon  and 

*  The  principal  objects  of  Mr.  Branner's  trip  to  Brazil,  as  detailed  in  bm  It-iter  of  inBtructions,  were 
as  follows: 

1.  The  gathering  of  historical  information  upon  the  culture  of  cotton  in  Brazil,  including  the  deter- 
mination of  th£  species  of  insects  Icnown  to  affect  the  crop  there,  and  the  collecting  of  facts  relating  to 
their  habits. 

2.  To  ascertain  whether  or  not  AUtia  xylina  is  fonnd  in  the  vicinity  of  Bahia,  and  to  collect  specimens 
n  all  stages  of  this  and  allied  insects. 

3.  To  obtain  as  complete  memoranda  as  possible  of  the  prevailing  coarse  of  winds  at  different  seasons 
of  the  year. 

4.  To  obtain  specimens  and  information  relative  to  the  insect  enemies  of  the  orange  and  the  cultiva- 
tion of  the  crop. 

5.  To  obtain  specimens  in  all  stages  of  the  destructive  locusts  of  Brazil,  together  with  publicationB 
on  the  subject. 
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its  tributaries,  and  especially  of  those  who  have  ran  on  the  river  for  a 
number  of  years. 

We  left  Para  December  19,  and  on  the  22d  arrived  at  Maranhao.  At 
this  place  the  delay  of  the  steamer  was  too  short  to  allow  of  any  inves- 
tigations, however  short,  in  the  field.  I  had  time  though,  to  call  upon  hia 
Excellency,  the  President  of  the  Province  of  Maranhao,  and  to  solicit  hia 
support  in  carrying  on  the  investigations  intrusted  to  me.  He  cheer, 
fully  promised  to  aid  me  in  every  way  in  his  power,  and  furnished  me 
with  the  names  of  such  planters  in  the  interior  as  would  be  able  to 
answer  any  inquiries  in  regard  to  the  diseases  common  to  cotton  and 
cane,  and  the  methods  of  cultivation  employed  in  this  country.  I  am 
indebted  also  to  Snr.  Themistocles  Aranha,  the  editor  of  the  Paiz,  the 
leading  newspaper  of  the  Province  of  Maranhao,  for  valuable  historical 
information  upon  the  subject  of  cotton  culture  in  this  part  of  Brazil. 

On  the  27th  of  December  we  landed  at  Pernambuco.  My  origina> 
instructions  had  been  to  proceed  to  Bahia  to  carry  on  my  investigations^ 
but  sufficient  liberty  of  action  was  allowed  me  to  enable  me  to  stop  at 
some  other  point,  should  I  find  it  better  adapted  to  the  purposes  of  my 
work. 

Taking  into  consideration  the  importance  of  the  province  of  Pernam- 
buco as  a  cotton-growing  district,  as  compared  with  the  province  of 
Bahia,  the  nearness  of  the  cotton  district  to  the  coast,  and  its  conse- 
quent accessibility,  its  geographical  position  in  relation  to  the  southern 
United  States,  and  its  proximity  to  the  Bahia  district,  I  concluded  that 
it  would  be  best  for  us  to  go  into  the  interior  from  this  place. 

Before  leaving  Washington,  we  had,  at  your  request,  been  furnished 
letters  from  his  Excellency  the  Brazilian  Minister  at  Washington,  Snr.. 
Lopes  Netto,  to  various  officials  in  Brazil.  One  of  these  letters  wa» 
directed  to  the  President  of  the  Province  of  Pernambuco.  On  the  day 
following  our  landing,  I  called  upon  his  Excellency  the  President.  H© 
gave  me  a  set  of  the  reports  of  the  Presidents  for  several  years  previous, 
from  which  I  could  collect  information  concerning  the  production  of 
cotton  and  cane,  and  directed  that  letters  should  be  given  us  to  the 
local  authorities  in  the  places  we  might  visit  in  the  cotton-growing  dis- 
trict. I  called  also  upon  Dr.  Portella,  for  many  years  the  president 
of  the  Pernambuco  Society  of  Agriculture,  to  obtain  information  in 
regard  to  the  localities  most  favorable  for  our  work,  and  to  learn  also 
what  had  been  done  by  the  Society  or  by  the  Government  in  the  way  of 
investigating  insects  and  diseases  common  to  cane  and  to  cotton  in  this 
province.  He  gave  me  some  publications  made  by  the  Society,  and 
presented  me  to  other  gentlemen  who  gave  me  valuable  information  in 
regard  to  insect  pests,  cotton  culture,  &c. 

The  cotton  region,  through  this  part  of  Brazil,  lies  just  inland  from 
the  cane-growing  lands,  which  form  a  belt  along  the  coast  from  35  to  50 
miles  wide.  Toward  the  south  of  the  province  Garanhuns  is  the  center 
of  the  cotton-producing  area.     Further  inland  the  production  is  smaller. 
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owiBg  to  the  increased  cost  of  transportation,  while  along  the  coast 
cane  is  supposed  to  be  more  profitable  and  better  adapted  to  the  climate 
and  soil.  Distance  inland,  however,  is  not  an  insurmountable  obstacle 
in  the  way  of  cotton  culture  here,  for  some  of  the  places  most  noted 
for  the  amount  and  quality  of  cotton  sent  into  the  market  are  situated 
on  the  northern  confines  of  the  province,  or  even  in  the  province  of 
Parahyba,  or  in  Cear^.  It  is  no  uncommon  thing  for  cotton  to  be  car- 
ried 400  miles  on  horseback.  In  the  northern  part  of  tbe  province 
some  of  the  principal  cotton-yielding  regions  are  about  Br^jo,  andin 
the  province  of  Parahyba  about  Gampina  Grande  and  Independeucia, 
while  to  the  westward  Kianc6,  in  Parahyba,  is  a  good  cotton-growing 
district,  as  well  as  Pesqueira,  Alag6a  de  Baixo,  and  Ingazeira  in  Per- 
nambuco. 

Although  I  conversed  with  many  intelligent  persons  in  the  city  of 
Pernambuco,  several  of  them  members  of  the  Agricultural  Society,  upon 
the  subject,  I  was  unable  to  find  out  certainly  whether  such  a  thing  was 
known  as  a  caterpillar  that  devoured  the  leaves  of  the  cotton  plant. 
Dr.  Portella  informed  me  that  many  years  ago — perhaps  forty — some 
kind  of  a  plague  attacked  the  cotton  so  seriously  that  its  cultivation 
was  very  largely  abandoned  by  the  planters.  He  knew  nothing,  how- 
ever, of  the  nature  of  this  plague.  The  only  evidence  I  could  find  of 
the  existence  of  such  caterpillars  in  this  part  of  the  country  was  a  verse 
of  a  popular  song,  formerly  sung  by  the  poorer  classes  hereabout.  My 
attention  was  called  to  it  by  Snr.  Jos6  de  Vasconcellos,  the  editor  of 
the  Jomal  do  Recife.  Aside  from  this,  the  only  insect  I  could  learn  of 
as  being  injurious  to  cotton  in  any  way  was  the  locust,  which,  as  I  was 
told,  sometimes  ate  the  leaves. 

After  consulting  with  those  most  capable  of  advising  me  in  such  a 
matter,  I  decided  that  Bonito,  in  the  province  of  Pernambuco,  would 
be  the  best  place  for  our  work.  The  President  of  the  Province  and  Dr. 
Portella  furnished  us  with  all  necessary  letters  of  introduction  to  the 
local  authorities,  and  to  such  persons  as  would  be  able  to  aid  us  in  the 
vicinity  of  Bonito,  and  on  the  4th  day  of  January,  1883,  we  left  Per- 
nambuco for  that  place.  We  took  the  Sao  Francisco  railway  as  far  as 
Palmares,  and  there  hired  horses  to  carry  us  and  our  baggage  to  Bo- 
nito, about  a  day's  ride  to  the  north. 

Bemaining  over  night  at  Palmares,  I  met  and  conversed  with  some 
of  the  engineers  in  charge  of  the  extension  of  the  S§o  Francisco  rail- 
way. 

In  making  inquiries  in  regard  to  the  prevailing  winds,  I  learned  that 
a  series  of  meteorological  observations  had  been  made  by  the  engineer 
corps  at  this  place,  extending  over  a  period  of  six  years.  I  availed 
myself  of  the  opportunity  to  copy  the  record,  and  consider  myiiclf  for- 
tunate in  having  this,  the  only  carefully  made  series  of  observations 
that  I  am  aware  have  been  made  so  far  from  the  coast  in  this  part  of 
Brazil.    They  cover  the  six  years  from  1877  to  1882,  inclusive. 
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On  the  (lay  following  our  arrival  at  Palmares  we  took  horses  for 
Bonito,  and  arrived  at  our  destination  in  the  evening  of  the  same  day. 

The  village  of  Bonito  is  a  small  one,  on  the  southeastern  border  of 
the  cotton- growing  district.  There  being  no  hotel  in  the  place,  and.it 
being  impossible  to  arrange  any  other  way  to  live  and  carry  on  our 
work,  it  was  necessary  to  hire  a  house  for  these  purposes.  With  eon- 
siderable  difficulty  one  was  obtained,  and  preparation  made  for  a  short 
stay  in  the  place. 

Arriving  at  Bonito  on  the  6th  of  January,  it  was  my  expectation  that 
we  would  be  able  to  leave  for  the  provinces  further  south,  in  which 
much  cotton  is  grown,  within  a  couple  of  weeks  at  the  most.  It  was 
found  later,  however,  that  in  order  to  carry  out  our  investigations  sat- 
isfactorily it  would  be  necessary  to  remain  at  Bonito  much  longer  than 
I  originally  proposed.  The  fact  that  we  had  arrived  so  early  in  the . 
season,  as  far  as  insects  were  concerned,  also  made  it  necessary  to  re- 
raaiQ  here  longer  than  would  have  been  necessary  had  we  come  later, 
say  in  April  or  May,  when  insects  are  more  active. 

Once  in  the  cotton-producing  country,  there  was  no  difficulty  in  learn- 
ing of  the  existence  of  caterpillars  that  destroy  the  plants.  On  the 
day  following  our  arrival  we  visited  some  fields  of  cotton  near  Bonito, 
but.,  though  we  found  various  in teresting4nsects  injuring  the  plants,  we 
wei*e  not  able  to  find  any  indication  of  the  existence  of  caterpillars.  The 
X>eople  assured  me  that  it  was  too  early  in  the  season,  and  that  the 
weather  was  not  of  the  kind  favorable  to  these  insects.  The  next  day, 
however,  Mr.  Koebele  found  both  larva*  and  eggs,  and,  although  they 
never  appeared  in  large  numbers  during  our  stay  at  Bonito,  from  that 
time  forth  we  found  a  few  every  day.  In  order  to  obtain  as  good  a  col- 
lection as  possible  of  these  insects  in  every  stage  of  development,  and 
of  their  parasites,  we  arranged  to  breed  all  we  could  find  until  our  col- 
lections and  observations  were  complete.  At  the  same  time  especial 
efforts  were  made  to  find  and  raise  caterpillars  that  feed  upon  other 
species  of  mal vaceous  plants.  We  had  about  a  hundred  breeding  cases 
in  our  house  for  the  different  kinds  of  insects,  parasites,  &c. 

We  made  observations  on  and  collections  of  insects  injurious  to  other 
industrial  plants,  such  as  oranges,  coffee,  corn,  beans,  tobacco,  &c.,and 
also  of  useful  insects,  such  as  bees. 

Sugar  cane  is  not  grown  at  Bonito  in  sufficient  quantity  to  allow  of 
our  doing  much  in  regard  to  the  sugar-cane  disease,  or  insects  affecting 
it.  At  the  city  of  Pernambuco  I  learned  that  the  Imperial  Government 
had  appointed  a  committee  to  investigate  the  causes  and  report  upon 
remedies  for  the  cane  disease  that  has  been  doing  great  damage  in  this 
country  for  several  years,  but  I  was  unable  to  find  that  anything  had 
been  made  public  in  regard  to  what  the  committee  had  accomplished. 
The  Pernambuco  Agricultural  Society  had  sent  specimens  of  diseased 
cane  to  Germany  for  examination,  and  a  short  report  from  the  gentle- 
man to  whom  they  were  sent  was  given  me.    This  report  says  that  a 
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species  of  fangas  was  found  in  the  specimen  sent  for  examination,  but 
that  it  is  impossible  to  say  whether  the  disease  is  caused  by  the  fungus. 

We  made  observations  on  and  inquiries  in  regard  to  the  direction  of 
winds,  the  ravages  of  locusts,  and  insects  injurious  and  beneficial  to  ag- 
riculture. Mr.  Koebele  captured  a  large  number  of  moths  at  night  upon 
the  flowers  of  a  species  of  Cleome  that  grew  abundantly  about  our  house. 
Among  the  noctuids  were  a  very  few  cotton  moths.  The  collection  we 
made  of  these  insects  was  obtained  almost  entirely  by  breeding  them 
firom  the  larvti^.  The  moths  first  bred  from  larvte  feeding  on  cotton 
were  unlike  those  so  injurious  to  the  cotton  plant  in  the  United  States, 
but  later  we  found  another  kind,  though  not  in  such  numbers,  which  is 
identical  with  that  of  the  Southern  States.  The  planters  informed  me 
that  it  was  the  latter  and  somewhat  larger  of  these  two  larvsB  that  does 
.the  greatest  damage  to  cotton  in  Brazil.  Up  to  the  time  of  our  depart- 
ure from  Bonito  there  were  but  few  of  these  caterpillars  to  be  found. 

Having  completed  the  work  at  Bonito  as  nearly  as  possible  in  the 
time  at  our  disposal,  we  left  that  place  on  the  7th  of  February  for  Per- 
nambuco,  on  our  way  to  Bahia,  taking  with  us  a  collection  of  insects,, 
which  we  estimated  at  about  10,000  specimens. 

Between  the  time  of  our  arrival  in  the  city  of  Pernambuco  and  our  de-^ 
partnre,  our  time  was  occupied  in  arranging  our  collection  for  shipment 
to  Washington,  and  in  making  preparation  for  further  field  work  in  the 
province  of  Bahia. 

We  arrived  at  the  city  of  Bahia  March  11.  As  was  to  be  expected, 
we  learned  that  the  cotton-growing  part  of  the  province  of  Bahia  was 
far  inland,  and  that  though  this  port  formerly  exported  large  quanti- 
ties of  cotton,  there  is  no  export  at  present,  and  even  the  few  cotton 
factories  in  the  province  are  obliged  to  import  their  raw  material  from 
Pemambaco,  Alagoas  and  Sergipe. 

The  Baron  of  Guahy,  President  of  the  Commercial  Association,  kindly 
furnished  me  with  the  official  statistics  of  the  exports  of  cotton  from 
Bahia  since  1862.  These  statistics  show  that  the  exports  of  cotton  from 
Bahia  fell  from  7,000,000  kilograms  in  1868  to  nothing  in  1880. 

In  the  commercial  reports  of  one  of  the  leading  daily  papers  of  Bahia 
I  noticed  the  following  in  regard  to  cotton,  the  paper  bearing  the  date  of 
March  14, 1883: 

Imports  :  Cotton,  8(53  bales  from  Alag^as  and  Pernambuco,  principally  on  account 
of  difTerent  cotton  factories. 

Under  the  head  of  exports  it  is  remarked  : 
Cotton  :  No  exports  from  this  province. 

Taking  such  facts  into  account,  the  great  distance  from  Bahia  to  that 
part  of  the  province  in  which  a  little  cotton  is  grown  for  domestic  pur- 
poses, thedearness  of  transportation  to  such  places,  and  the  shortness 
of  the  time  at  our  disposal,  I  thought  it  best  to  abandon  all  thoughts 
of  a  trip  into  the  interior.    My  decision  was  also  strengthened  by  the 
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fact  that  I  found  that  Dr.  Antonio  de  Lacerda,  a  Brazilian  gentleman 
living  at  Bahia,  and  one  already  well  known  for  his  intelligent  interest  in, 
and  contributions  to,  entomology,  informed  me  that  he  had  bred  a  moth 
from  a  larva  found  by  himself  upon  cotton  in  the  suburbs  of  Bahia. 
Dr.  Lacerda  gave  me  this  specimen.  It  is  the  same  as  the  larger  cotton 
moth  found  by  us  at  Bonito,  and  the  same  as  the  one  common  in  the 
United  States. 

I  hoped,  however,  that  we  might  be  able  to  find  the  other  moth  in  the 
immediate  vicinity  of  the  city.  With  this  object  in  view,  we  examined 
all  the  cotton  plants  we  could  tind  growing  about  the  houses  in  the  sub- 
urbs, and  were  fortunate  enough  to  obtain  a  number,  both  of  larv»  and 
of  eggs,  which  being  bred,  gave  us  both  species  of  moth  found  at 
Bonito.  We  considered  this  suflScient  evidence  of  the  existence  of 
both  species  of  cotton  moth  at  Bahia,  and  made  arrangements  to  stop 
field* work  and  leave  Bahia  at  once. 

In  order  to  obtain  all  available  publications  upon  entomology,  histori- 
cal facts  and  statistics  of  production  and  exportation  from  the  whole 
empire,  and  also  to  obtain  the  indorsement  of  his  Excellency  the  Min- 
ister of  Agriculture  for  the  circular  I  proposed  sending  out  asking  for 
information,  I  found  it  necessary  to  continue  my  voyage  to  the  capital, 
at  Rio  de  Janeiro.  Arriving  in  that  city  on  the  29th  of  March,  I  pre- 
pared at  once  a  circular  containing  fifty-two  que-stions  asking  informa- 
tion in  regard  to  the  history  of  cotton  culture  in  the  country,  the  kinds 
planted,  the  methods  of  working  and  harvesting,  the  climate  and  soil 
found  most  favorable  to  it,  the  diseases  and  insects  that  attack  it,  and 
the  remedies  used  for  such  evils;  and  also  concerning  oranges,  varieties, 
methods  of  propagation  and  cnltivatiod,  and  the  insects  and  plants  in- 
jurious to  the  trees.  This  circular  included  inquiries  concerning  the 
destructive  locusts  and  concerning  the  direction  of  the  winds.  It  was 
submitted  to  the  Minister  of  Agriculture  for  his  approval,  and  he  cheer- 
fully indorsed  it,  and  urged  those  who  might  receive  it  to  give  it  their 
careful  attention.  Five  hundred  copies  of  this  circular  were  printed  and 
sent  out  through  the  empire,  more  especially -through  those  parts  of  the 
country  where  cotton  is  or  has  been  grown  most  extensively.  The 
presidents  of  the  provinces  of  Pernambuco  and  Maranhao  aided  me  in 
directing  these  circulars  to  planters  and  other  persons  who  were  able  to 
give  me  intelligent  and  trustworthy  answers. 

During  my  stay  in  Rio  de  Janeiro  I  got  together  all  the  information 
and  special  reports  to  be  had  in  the  Portuguese  language  upon  ento- 
mology. These  consisted  of  a  few  valuable  articles  by  Fritz  Miiller,  pub- 
lished in  the  Archivos  of  the  National  Museum,  and  a  few  miscellaneous 
contributions  to  be  found  scattered  thiough  old  periodicals  in  the  National 
Library.  These  latter  articles,  however,  are  rather  curious  than  valuable, 
and  could  only  be  had  by  copyingfrom  the  books.  Through  the  kindness 
of  Mr.  W.  T.  Gepp  I  obtained  access  to  the  reports  and  statistics  of  Brazil- 
ian commerce  kept  by  the  Commercial  Association  in  Eio  de  Janeiro,  and 
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was  thus  enabled  to  make  as  complete  a  table  of  the  exports  of  cotton 
from  the  whole  empire  as  it  is  possible  to  obtain.  I  have  arranged  these 
tables  so  as  to  show  the  exports  both  by  years  and  by  provinces,  and  liave 
reduced  the  weights,  which  were  originally  given  in  arrobas  and  kilo- 
grams, to  pounds.  Anything  like  a  complete  report  of  exports  can  only 
be  had  as  far  back  as  1851-'52.  From  other  sources  I  found  that  cot- 
ton had  been  exported  from  Brazil  as  early  as  1760,  when  20,833  pounds 
were  shipped  from  Maranhao.  From  1851-52  to  1875-'76  the  total  ex-  , 
ports  from  all  the  provinces  reached  1,532,272,075  pounds. 

I  gathered  some  trustworthy  information  in  regard  to  the  ravages  of 
the  cotton  insects  in  the  province  of  SSkO  Paulo,  which  is  the  most 
southerly  province  in  which  cotton  has  been  grown  successfully,  and 
with  it  an  idea  of  the  percentage  of  loss  caused  by  these  insects  in  that 
part  of  the  country. 

From  the  works  of  M.  Mouchez,  formerly  a  lieutenant  in  the  Brazilian 
navy,  and  a  good  authority  on  the  subject,  I  have  obtained  a  series  of 
charts  showing  the  direction  of  winds  along  the  northern  coast  of  Brazil 
for  each  month  in  the  year.  From  Maury's  data,  as  furnished  me  by 
the  United  States  Hydrographic  Office,  I  have  also  constructed  charts 
for  each  month  of  the  year,  showing  the  same  thing. 

In  addition  to  the  reports  on  winds,  already  mentioned  as  having 
been  obtained  at  Palmares,  in  the  province  of  Pernambuco,  I  received 
fipom  Dr.  Draennert,  the  director  of  the  Imperial  Agricultural  School 
at  Bahia,  a  report  on  the  direction  of  winds  at  that  places  the  observa- 
tions having  been  made  by  him,  and  covering  a  period  of  six  years. 
This  report  includes  information  in  regard  to  the  force  of  the  winds. 

Having  obtained  all  the  historical  and  statistical  information  to  be 
had  in  Rio  de  Janeiro  upon  the  subjects  which  I  was  directed  by  you  to 
investigate,  and  having  sent  out  the  circular  questions  asking  for  fur- 
ther information  on  these  subjects,  I  embarked  at  Eio  de  Janeiro  for 
New  York  on  the  18th  of  April,  and  reached  Washington  on  the  16th 
of  May  of  the  present  year. 

I  have  already  received  a  number  of  valuable  replies  to  the  circular 
and  shall  doubtless  receive  others  before  the  report  upon  my  work  will 
have  been  finished. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

JOHN  C.  BRANNBE, 

Special  Agent, 

Prof.  O.  V.  Riley, 

U.  8.  Entomologist. 
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BEPORT  ON  THE  EFFECTS  OF  COLD  ITPON  THE  SCALE  IHSECTS  OF 
THE  OBANOE  IH  FLORIDA. 

By  Joseph  Voyle. 

Gainesville,  Fla.,  December  10, 1883. 

Sir  :  I  have  the  honor  to  present  the  following  report  of  experiments 
made  with  cold  temperatures  on  scale  insects  injurious  to  orange  trees. 
These  experiments  were  made  for  the  purpose  of  obtaining  some  infor- 
mation as  to  the  extent  of  relief  given  by  frost  to  infested  trees,  there 
being  a  very  general  belief  that  any  damages  to  the  tree  by  frost  are 
fully  compensated  for  by  the  destruction  of  injurious  insects.  Several 
successive  winters  with  cold  of  such  severity  as 'to,  in  some  cases,  seri- 
ously damage  orange  trees,  having  been  followed  by  heavy  swarms  of 
destructive  scale  insects,,  gave  reason  for  doubting  the  truth  of  the 
accepted  theory.  During  the  past  winter,  1882-'83,  by  some  special 
obseryations,  positive  evidence  was  obtained  that  often  very  little  dam- 
age was  done  to  scale  insects  by  cold  that  killed  the  tender  orange 
8hoots.  On  the  morning  of  December  16,  1882,  the  thermometer  was 
reported  at  various  figures,  from  19o  to  25°  F.  My  own  lowest  read- 
lug  was  250.  On  this  morning  I  cut  orange  branches  incrusted  with 
scale  insects  and  found  young  migratory  larva?  of  Mytiia8pi4t  running 
about  quite  lively. 

By  your  direction  1  entered  upon  a  series  of  experiment-s  that  should 
as  nearly  as  practicable  solve  the  question  of  "  What  temperature  is  fatal 
to  the  larvflB  and  to  the  eggs  of  these  scale  insects!"  The  labomtory 
of  the  East  Florida  Seminary,  with  its  apparatus,  was  placed  at  my 
service  for  this  work,  but  fire  destroyed  the  building  and  contents  be- 
foie  the  work  wa«  begun.  It  was  therefore  necessary  to  devise  some 
inexpensive  means  of  accomplishing  the  work.  The  final  result  of  ex- 
periments for  this  purpose  was  a  freezer  composed  of  three  tin  cylinders 
of  10  inches,  6  inches,  and  2  inches  diameter,  respectively.  The  6  inch 
was  placed  within  the  10-inch,  and  by  means  of  a  collar  both  were 
fastened  together  and  the  space  between  them  filled  with  dry  feathers; 
another  collar  then  fitted  on,  and  all  soldered  tight.  A  suitable  collar 
being  fitted  to  both  ends  of  the  2-inch  cylinder  (which  was  only  10 
inches  in  length,  the  others  being  14),  it  was  placed  within  the  6-inch, 
equidistant  from  the  ends,  and  soldered  tight,  thus  leaving  room  for  a 
head  2  inches  thick  and  6  inches  diameter  at  each  end,  the  heads  being 
packed  with  dry  feathers.  Thus  was  obtained  a  central  chamber  within 
an  empty  annular  chamber,  surrounded  by  another  annular  chamber 
filled  with  a  good  non-conductor;  the  central  chamber  for  the  speci- 
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mens  and  therinometer,  the  empty  annular  chamber  for  the  freezing 
mixture,  filled  through  a  short  If -inch  tube. 

Method  of  using :  The  specimens  and  registering  maximum  and  min- 
imum thermometer  were  placed  in  the  central  chamber,  the  freezing 
mixture  placed  in  the  empty  chamber,  and  the  temperature  allowed  to 
gradually  sink  to  the  desired  point,  the  indices  of  the  thermometer  then 
set  to  the  mercury,  and  all  closed  by  the  heads  for  the  desired  time. 
On  opening,  the  thermometer  readings  were  at  once  taken  and  the  tem- 
perature allowed  to  rise  gradually  to  that  of  the  atmosphere.  The 
freezing  mixture  found  to  be  most  satisfactory  was  ice  and  salt,  varied 
in  proportion  as  required  in  each  case.  As  will  be  seen  by  the  table, 
the  larvae  were  killed  at  a  temperature  above  32^  F.,  and  eggs  hatched 
after  being  subjected  to  25^  F. 

In  experiments  where,  as  in  these,  there  is  no  previous  experience  to 
guide  the  examiner,  it  is  necessary  to  make  various  experiments  for  in- 
struction as  to  the  value  of  appearances.  Sometimes  larvse  retain  for 
several  days  an  apparently  natural  appearance,  leaving  it  doubtful 
whether  their  final  death  is  the  I'esult  of  the  temperature  or  want  of  food. 
If  a  small  beam  of  the  sun's  rays  be  brought  to  a  focus  on  the  stage  of 
the  microscope,  the  larvie  placed  on  a  slide,  the  living  larva  on  being 
brought  into  the  focus  of  the  rays  always  moves  quickly,  draws  up  its 
sucking  tubes,  and  otherwise  shows  signs  of  life,  the  dead  larva  show- 
ing no  motion  under  the  same  influeuce. 

The  motion  of  the  one  is  not  attributable  to  heat  on  inert  matter,  but 
to  sensibility  indicating  life,  and  affords  a  method  of  examination  be- 
fore the  question  of  starvation  can  arise.  At  moderate  temperatures, 
30^-320  F.,  some  eggs  turn  brown  and  collapse,  whilst  others,  even  in 
the  same  scale,  retain  their  form  and  color.  This  was  for  a  long  time 
unaccountable ;  at  length  the  brown  was  found  to  characterize  eggs 
very  near  hatching.  In  experiment  No.  10,  where  some  eggs  hatched 
after  a  temperature  of  25^  F.,out  of  a  large  number  only  three  hatched, 
and  of  these  .three  only  one  had  strength  sufficient  to  slowly  leave  the 
position  of  the  eggs ;  the  others  showed  life  by  motion  of  their  legs  and 
antennte.  As  a  temperature  of  19^  F.  was  reported  here  last  winter 
without  clearing  off  the  coccids,  a  lower  temperature  ^vas  supposed  to 
be  necessary,  and  the  first  experiments  were  at  16°  F. ;  then,  as  results 
were  ascertained,  higher  and  higher  until  at  24^  F.  it  appeared  that  the 
limit  was  reached.  The  eggs  of  Farlatoria  pergandii  and  Mytilaspitf  ciiri- 
cola  appeared  to  require  a  lower  temperature  for  destruction  of  their 
vitality  than  the  eggs  of  M.  gloverii.  Special  experiments  for  this  purpose 
showed  that  there  was  only  a  delay  of  the  changes  of  appearance,  no 
eggs  hatching  after  a  temperature  of  24°  F.  To  be  practically  service- 
able, artificial  conditions  in  experiments  must  approach  some  form  of 
the  natural  condition  of  which  information  is  required.  In  these  experi- 
ments the  nearest  practical  approach  to  nature  was  taking  the  insects 
at  the  greatest  exposure  in  a  still  atmosphere.    If,  then,  th^  temperature 
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reported,  190  F.,  be  correct,  scale  insects  with  only  moderate  protection 
Hhould  have  been  killed,  and  all  their  eggs  with  them ;  bat  sach  was 
not  the  case.  Both  thermometers  and  readings  are  often  questionable. 
Unreliability  of  graduation  of  common  instruments,  particularly  below 
the  temperate  figures,  and  readings  made  by  parties  unaccustomed  to 
accuracy,  may  be  taken  as  a  reasonable  explanation  of  wide  discrepan- 
cies. 

There  are  conditions  practically  unattainable  artificially,  where  the 
coccids  are  protected  from  the  effects  of  such  temperature  as  under 
favorable  conditions  would  be  fatal  to  them.  The  leaves  of  the  tree, 
the  warm  current  rising  from  the  ground  around  the  trunk  of  the  tree, 
and  the  initial  heat  of  the  tree  itself  perform  an  important  part  in  mod- 
ifying temi)erature  for  these  insects.  In  a  still  atmosphere  this  might  be- 
come a  perfect  protection  against  a  temperature  much  lower  than  would 
prove  fatal  in  other  conditions.  Again,  a  cold,  moist  breeze  following  a 
rain  might  lower  this  protection  to  a  fatal  point.  Casual  observation 
warrants  the  supposition  that  these  conditions  do  occur  with  the  rejsults 
as  supposed.  Valuable  information  could  be  obtained  by  using  regis- 
tering thermometers  within  the  protection  of  the  head  of  the  tree,  and, 
on  the  outer  branches  5  a  comparison  of  records  would  indicate  the 
amount  of  protection,  and  give  data  for  ascertaining  approximately  the 
amount  of  cold  required  to  reduce  the  temperature  all  over  a  tree  to  a 
point  absolutely  fatal  to  coccids :  probably  a  temperature  fatal  to  the 
tree  also. 

The  table  has  been  arranged  from  the  notes  so  as  to  present  results 
without  unnecessary  details.  The  experiments  were  repeated  for  veri- 
fication, and  also  whenever  any  results  were  doubtful. 

The  table  may  be  regarded  as  an  accurate  exponent  of  the  effect  of 
low  temperature  on  orange  coccids. 


Table  nhoxcing  results  obtained  hy  erposiny  orange  scale  insects  to  rarioiis  degrees  of  cold. 


No.  of 
experiment 


I . 
2. 
3. 
4. 
5. 
9. 
7. 
«. 
9. 
10. 


Minimnm  j  Maximam 
tempera-   ,    tempera- 
ture.      .        tiire. 


16 
19 
20 
22 
22 
22 
23 
25 
25 


24 
32 
25 
22 
22 
22 
23 
34 
25 
34 


I  Time  from  ! 

Time  of     Refliiltto!    RpHult    '   ^^J*2!,^ 
exposure,      larvte.      to  ejfgs.  !    ^^^^^^  j^ 

I  I  :       eggs. 


Hours. 

5 
10 
10 

5 

3 

1 

1 
10 

5 
16 


1 


'  Days. 

Dead  ...i  Dead  .  .  31 

.do do 12 

..do ..do 4 

-do ..do 1  7 

..do do I  12 

..do do I  14 

..do |..do 14 

..do '..do j  20 

,.do j.  do 12 

..do '  Hatch  ..|  8 


I 


Remarks. 


3  eggs  only  out  of  a 
large  number. 
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Besults  obtained  hy  exposing  orange  scale  insects,  ^c. — Continaed. 


No.  of 
experhnent. 


U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Minim  am 
tempera- 
ture. 


20 
29 


32 
32 
82 
34 
34 
34 
36 


¥«*j;IS^I   Time  of 
3        lexpoHure. 


29 
32 
34 
32 
32 
32 
32 
34 
84 
34 
34 
36 


Hourt. 
1 

I' 

16 
10 
12 
5 

n 
11 

8 
2 
2 


I 


ICesalt  to 
larvffi. 


Dead 
-do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


Kesnlt 
to  eggs. 


[ 

id  ...;  Hatch  ,. 

t..do 

.  ...  ..do 

i..do 

..do 

I.do 

....    ..do..... 

'..do 

1.  do 

I. .do 

I.. do 

'..do 

Time  fh»m 
I  exposure 
I     toilDai 

collapse  of 
larvsB. 


Dayt. 

5 

5 

6 

5 
10 
10 

5 

6 

3 

3 

6  ' 

8 


RemarkB. 


December  26, 1883. 

During  my  recent  absence  ivom  home  there  was  a  short  period  of  cold 
weather,  which  on  my  return  I  found  had  produced  naturally  neariy  all 
of  the  conditions  th^t  in  my  experiments  were  produced  artificially. 

Although  I  was  only  10  miles  directly  south  of  here,  at  the  place  where 
I  was  the  effects  were  verj^  slight,  and  near  by  there  were  no  traces  of 
frost,  tomatoes  and  bell  peppers  out  of  doors  being  unhurt.. 

Had  I  known  in  time  the  extent  of  the  damage  elsewhere  I  could  have 
made  some  valuable  observations. 

The  thermometer  is  reported  at  various  figures,  ranging  from  21^  F. 
to  30O  F.    The  effects  show  as  wide  a  difference. 

In  the  same  neighborhood  I  find  young  orange  trees  killed  to  the  col-' 
lar  at  the  ground,  and  orange  and  lemon  trees  that  are  unhurt,  and 
these  are  sometimes  within  a  few  yards  of  each  other. 

Six  days  after  the  frost,  examination  showed  that  the  defoliated 
branches  infested  by  insects  were  dead,  whilst  others  not  so  exposed 
were  living,  and  that  where  the  small  twigs  were  not  killed  there  were 
some  living  eggs. 

I  also  find  the  same  appearances  as  in  the  experiments,  eggs  dead  and 
living  in  the  same  scale. 

The  stated  probable  effects  of  the  initial  heat  of  the  tree,  &c.,  are  re- 
alized and  very  distinctly  marked.  I  inclose  a  tmg  showing  this.  The 
outer  portion  is  dead,  and  the  eggs  are  also  dead.  The  basal  portion  cut 
from  near  the  body  of  the  tree  is  living,  and  there  are  also  there  at  this 
writing  some  eggs  that  are  clear  and  pink. 

This  cold  term  was  calm,  the  greatest  cold  of  short  duration,  not  more 
than  an  hour.  The  conditiA>ns  were  as  nearly  a  reproduction  of  those  of 
the  experiments,  probably,  a«  ever  occurs  natorally,  and  the  results  are 
so  similar  as  to  give  greater  value  to  the  information  artificially  ob- 
tained. 

Respectfully, 

JOS.  VOYLE. 
Prof.  C.  V.  Riley,  U.  8,  Untomologut.  Digitized  by  Vjuuyii:: 
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Watee-proof  Insecticides 

For  years  I  have  been  investigatiug  the  habits  of  insects  injurious  to 
fruit  and  vegetables.  1  find  that  all  insects  are  more  or  less  suscepti- 
ble to  smells,  and  their  depredations  can  be  largely  prevented  by  the  use 
of  some  pungent  odor.  The  curculio  ( Conotracheltcs  nenuphar),  for  exam- 
ple, can  be  almost  entirely  driven  from  plum-trees  by  the  oil  of  penny- 
royal mixed  with  lard  and  rubbed  on  thQ  branches,  or  cotton  wool  satu- 
rated with  the  same  and  suspended  in  muslin  bags  throughout  the 
tree  as  soon  as  the  first  blossoms  begin  to  open.  I  have  never  known 
this  to  fail,  if  done  in  season  and  thoroughly  and  at  once  renewed  in 
case  of  i*ain.  I  have  also  used  to  advantage  a  strong  decoction  of  quas- 
sia against  the  rose-bugs  (Macrodactylus  siibspinosus),  I  have  made  va- 
rious successful  experiments  in  this  line.  I  think  I  have  made  a  faith- 
ful test  of  all  the  well-known  insecticides,  and  am  fully  satisfied  that 
when  decoctions,  tinctures,  or  emulsions  are  used,  or  when  the  poison 
can  be  temporarily  held  in  suspension,  the  finer  the  spray  the  more  effi- 
•cacious  appears  the  remedy.  I  think  there  can  be  no  question  on  this 
point.  A  single  trial  of  the  tincture  of  pyrethrum  will  be  sufficient  to 
prove  this  statement.  How  far  pyrethrum  can  take  the  place  of  Paris 
green  or  London  purple  may  still  be  an  open  question,  or  whether  re- 
fined coal-oil  mixed  with  milk  or  other  ingredients  will  supply  the  use 
of  these  poisons  and  be  equally  effectual  without  the  consequent  danger. 

In  the  use  of  the  various  liquid  insecticides  in  my  experiments  I 
found  that  their  effects  were  often  entirely  nullified  by  exposure  to  the 
air,  or  the  material  itself  was  washed  off  by  the  first  rain.  This  led  me 
US  experiment  how  to  avoid  this  trouble.  An  addition  of  glue  and  bi- 
chromate of  potash  proved  the  best  remedy.  I  use  from  one  to  two 
ouuces  of  glue  and  one-quarter  ounce  of  the  bichromate  to  a  gallon  of 
the  liquid.  The  glue  should  be  soaked  twenty- four  hours  in  cold  water; 
then  <lis8olved  in  hot  water.  The  two  are  to  be  thoroughly  mixed  with 
the  liquid  insecticide.  The  application  should  in  every  case  be  made  in 
the  form  of  a  minute  spray.  After  the  evaporation  of  the  moisture, 
which  takes  place  in  a  few  minutes,  there  remains  an  almost  water- 
proof residuum  retaining  all  its  virtues.  I  believe  I  have  given  these 
experiments  a  most  thorough  trial,  and  that  the  result  has  been  all  that 
could  be  desired.  There  are  other  chemicals  which  will  produce  similar 
results,  but,  as  far  as  my  experience  goes,  the  above  has  proved  the 

"^^^*  .  Digitized  by  VjUU^IC 


EFFECT    OF   COLD    ON    SCALE   EGGS.  75 

I  think  there  is  hardly  any  limit  to  the  application  of  a  water-proof 
insecticide  when  applied  with  a  proper  apparatus. — [William:  Plumer, 
Lexingtonj  Mass,^  January  22,  1883. 

[We  were  very  glad  indeed  to  receive*  the  full  account  of  Mr. 
Plumer's  experiments  with  water-proof  insecticides.  For  a  number  of 
years  past  we  have  been  at  work  at  the  same  point,  especially  with  refer- 
ence to  the  Southern  cotton-worm,  and  the  latest  and  most  satisfactory 
results  in  preventing  the  washing  oflf  of  insecticides  by  rain  have  been 
obtained  by  the  perfecting  of  machinery  for  spraying  the  under-sides  of 
the  leaves.  A  long  series  of  experiments  with  adhesives,  such  as  dex- 
trine, mucilage,  gum-arabic,  and  molasses  show  that  such  substances 
can  be  used  to  some  considerable  advantage,  but  that  this  advantage 
is  soon  limited  by  the  closing  of  the  stomata  of  the  leaves,  thus  injur- 
ing the  plant,  and  by  the  interference  which  they  offer  to  the  use  of  a 
very  fine  spray.  With  Mr.  Plumer's  particular  formula  we  have  not 
experimented,  but  we  will  see  that  careful  trial  of  it  is  made  next  season. 
His  experiments,  as  given  in  his  letter  of  the  22d  instant,  are  interest- 
ing, but  we  are  rather  skeptical  as  to  the  use  of  pennyroyal  for  the  cur- 
culio,  as  we  have  always  found  that  this  insect  was  very  slightly  affected 
by  malodorants,  and  it  is  so  easy  to  mistake  a  natural  disappearance 
for  the  result  of  a  remedy.] 


Destruction  of  Scale  Insects  by  Cold. 

•  *  *  1  mail  you  with  this  a  piece  of  orange  branch  covered  with 
Mytilaspis  that  has  been  submitted  to  a  temperature  lower  than  usually, 
if  ever,  occurs  in  this  State.  It  was  first  placed  in  the  chamber  of  the 
glacier  at  atmospheric  temperature  82o  F.,  and  the  temperature  gradu- 
ally lowered  to  42^  during  one  hour ;  then  the  cooling  was  forced,  and 
left  for  four  hours,  when  the  reading  was  24°.  The  indices  were  then 
brought  to  contact,  the  chamber  closed,  the  cooling  forced,  and  then  left 
for  twelve  hours.  At  the  end  of  that  time  the  chjimber  was  opened,  and 
the  maximum  immediately  read,  being  3(P.  The  minimum  index  read 
160.  Therefore,  after  cooling  for  fiyve  hours,  the  coccids  were  subjected 
for  twelve  hours  to  a  temperature  commencing  with  24°  F.,  descending 
to  16^,  and  not  rising  above  3(P.  A  microscopic  examination  was  im- 
mediately made.  No  sign  of  life  was  found  in  the  larvjc  examined.  The 
eggs  appeared  natural.  After  drying  in  the  atmosphere  the  forms  of 
many  of  the  larvae  appeared  shrunken ;  some  eggs  had  collapsed,  leav- 
ing white  forms;  others  retain,  after  twenty-four  Jiours,  their  usual 
form.  They  will  be  examined  from  day  to  day,  to  see  if  any  of  them 
can  bear  the  treatment,  and  hatch,  so  as  to  be  a  guide  for  the  next 
freezing.    •    *    *    — [Jos.  Voyle,  Gainesville,  Fla.,  May  15,  1883. 

[A  careful  examination  of  the  scales  received  failed  to  show  any  live 
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A  Pine  Saw-fly  from  Arkansas. 

I  send  you  specimens  of  the  pine  worm  of  which  you  have  received 
mention.  They  are  fast  disappearing,  but  a  great  many  of  the  largest 
trees  are  completely  stripped  of  their  foliage,  and  the  sign  of  their  rav- 
ages is  visible  on  every  tree  and  bush.  I- have  never  noticed  but  one 
instance  where  they  had  eaten  any  other  tree  than  the  pine,  and  that 
was  a  small  ash  on  which  a  few  had  lodged  in  falling  from  a  tree  after 
defoliating  it.  The  leaves  of  the  ash  had  been  eaten  to  a  slight  extent. 
They  never  touch  the  new  growth,  but  confine  themselves  entirely  to  the 
growth  of  last  year.  ♦  *  •  — [  W.  A.  Moseley,  Camden,  Ark.,  May 
4,1883. 

[The  pine  worm  proved  to  be  the  nndescribed  larva  of  a  saw  fly  of  the 
genus  Lophjfnis.  These  insects  undergo  their  transformation  to  pupsB  in 
silken  cocoons  on  the  surface  of  the  ground,  among  the  leaves  and  other 
rubbish ;  hence  burning  over  the  surface  of  the  ground  in  winter,  where 
it  is  possible,  will  be  a  good  remedy.  Ornamental  trees  can  be  preserved 
from  their  attacks  by  syringing  them  with  hellebore  water  or  Paris  green 
water.] 


Saw-fly  Labv^  on  Wheat  Heads. 

I  have  as  fine  a  field  of  wheat  as  I  have  seen  this  season.  This  morn- 
ing,  in  looking  over  it,  1  find  upon  the  heads  quite  a  number  of  such 
worms  as  are  here  inclosed.  They  take  a  portion  of  the  grains  out  of 
the  heads  they  attack.  They  are  not  very  numerous,  perhaps  three  or 
four  in  a  rod  square.  I  am  at  a  loss  to  know  what  they  are,  or  whether 
they  will  materially  injure  our  wheat.  My  neighbors  also  have  them. 
Will  you  please  inspect  them! — [J.  C.  Hostetter,  Minerva,  Ohio, 
June  16,  1883. 

Your  favor  of  21st  instant  is  at  hand  j  also  mailing  box  and  stamps. 

I  have  just  returned  from  a  walk  around  a  twenty-acre  field  of  wheat. 
My  object  was  to  pick  off  a  dozen  or  more  of  those  worms  to  send  you. 
To  my  utter  surprise  (though  making  diligent  search)  I  found  but  three, 
one  of  which  I  lost  on  my  way  to  the  house.  Only  a  week  ago  I  could 
have  found  any  number  of  them  in  the  same  field.  They  are  now  gone, 
having  either  dropped  off,  or  been  taken  by  the  birds,  or  both.  Please 
pardon  me,  therefore,  for  sending  only  those  two  discoveries  for  inspec- 
tion. If  I  find  more  I  will  send  again.  I  tbiuk  these  are  full  size,  or 
nearly.  I  found  them  on  small  heads  of  wheat,  the  same  inclosed.  Yon 
are  evidently  clearly  right  in  saying  we  need  not  apprehend  much  dam- 
age from  them.  Their  time  is  of  short  duration  and  seems  to  be  con- 
fined to  the  period  soon  after  the  wheat  is  in  head.  I  don't  think  they 
affect  the  keniels  when  fully  formed. — [J.  C.  Hostetter,  Minerva,  Ohio, 
June  25,  1883. 

Digitized  by  VjUUVJ  It: 


HERBARIUM  PEST — THE  APPLE  MAGGOT.  77 

The  larva  above  mentioned  was  that  of  a  species  of  saw-fly  (family 
Tenthredinidce).  We  sent  for  a  number  of  additional  specimens  in  order 
to  endeavor  to  obtain  the  mature  insect,  for  we  did  not  recall  any  record 
of  injury  to  wheat  by  a  Tenthredinid  in  this  country.  Curtis  gives  an 
account  of  one  in  Europe,  the  description  of  which  agrees  very  closely 
with  this  larva,  but  from  his  account  it  would  seem  to  have  come  from 
some  neighboring  woods  and  not  to  have  been  naturally  feeding  on 
wheat.  As  many  of  the  saw-fly  larvse,  when  abundant,  have  a  habit  of 
wandering  from  their  original  food  plant**,  such  may  have  been  the  case 
in  this  instance.  We  endeavored  to  get  positive  evidence  of  its  wheat- 
feeding  habits,  but  failed,  and  the  larvaj  received  from  Mr.  Hostetter 
died  before  transforming,  so  that  the  species  was  not  even  ascertained. 
The  same  larva  was  reported  by  W.  8.  Chamberlain,  Secretary  of  the 
State  Board  of  Agriculture,  as  occurring  on  wheat  at  Columbus,  Ohio.] 


TiNEiD  Moths  in  Dried  Fungi. 

Please  allow  me  the  privilege  of  sending  you  a  specimen  of  my  col- 
lection of  fungi  and  their  foe,  and,  if  not  too  much  trouble,  please  tell 
me  the  name  of  the  insect.  These  fungi  were  put  in  a  strong  paper 
box  and  tightly  wrapped  in  three  folds  of  paper  and  tied  with  twine  to 
prevent  the  moths  from  depositing  on  them  their  eggs.  It  seems  that 
the  larvsB  bored  through  paper  and  box  and  gained  access  to  them. 
Corrosive  sublimate,  &c.,  does  not  appear  to  protect  them  unless  satu- 
rated. The  only  way  I  have  succeeded  in  saving  specimens  is  to  put 
them  in  tight  boxes  with  a  sponge  saturated  with  chloroform. 

I  sent  you  specimens  once  before.  You  wrote  me  you  thought  them 
new.  Your  final  answer  is  given  in  American  UntomoJoffist^  vol.  3,  p. 
297 — Cis  fuscipes  Mell.  Evidently  a  mistake  has  in  some  way  hap- 
pened.—[J.  J.  Brown,  M.  D.,  Sheboygan^  Wis.,  May  15,  1883. 

[The  moth  proved  to  be  Scardta  cloacella,  Haw.,  allied  to  the  common 
grain  moth.  There  was  no  mistake  about  Cis  fuscipes.  Both  species 
were  received,  and  both  infest  the  fungi. J 


The  Apple  Maggot. 

•  •  •  In  regard  to  the  apple  maggot,  I  can  say  that  with  us  it  is 
a  i>est  equal  if  not  exceeding  the  Codlin  moth  (or  its  larva).  It  attacks 
both  early  and  winter  fruit,  greenings  and  Baldwins  seeming  to  be  its 
choice,  sometimes,  yes  often,  completely  honey -combing  the  fruit.  We 
have  fed  out  quantities  of  apples  infested  with  this  maggot. — [S.  E. 
Fbisbie,  Mil/ord,  Conn.j  March  15,  1883. 

Your  very  obliging  letter,  acknowledging  receiptof  the  Dynastes  pupa, 
should  have  been  noticed  sooner,  but  I  wanted  t^  ]|zi^®Q9^@^ff^^^^' 
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Rhinoceros  Beetle— Sand  Bee—Cattle  Tick. 

dum  of  what  I  uow  suppose  was  a  rare  opportunity  to  have  studied  this 
beetle.  None  is  to  be  found.  I  am  ashamed  to  own  it,  and  to  offer  my 
memory  of  what  occurred  years  ago.  In  fact,  at  the  time,  I  noticed  such 
things  merely  for  my  passing  pleasure,  without  the  least  notion  of  in- 
teresting the  world.  It  was  as  I  mentioned:  In  March  of  1868,  a  large 
post-oak  tree  I  had  cut  for  rails,  posts,  and  wood,  was  found  hollow  at  the 
top;  the  cavity  some  10  feet  long,  and  branching  into  the  larger  limbs, 
by  12  inches  in  diameter.  I  do  not  recollect  seeing  any  large  opening 
into  the  cavity.  There  were  small  holes,  such  as  might  have  been 
made  by  woodpeckers  and  squirrels.  Within,  the  trunk  contained  no 
nests  of  birds  or  other  animals,  but  some  decaying  acorn  hulls,  sticks, 
and  leaves.  The  lower  half  contained  a  black,  damp  mass  of  decaying 
vegetable  matter,  rotten  wood  and  fungi.  In  this  rotten  and  decaying 
mass  were  numbers  of  grubs,  evidently  grubs  of  beetles,  and  in  size  from 
1  inch  to  4  in  length;  at  the  top,  in  looser,  drier  matter,  were  several 
pupae,  and  amongst  the  old  sticks  and  leaves  numbers  of  perfect  beetles, 
most  of  them  dead  and  in  pieces,  but  a  few  still  alive.    •    •    * 

I  send  you  a  small  tin  box  containing  the  nest  of  a  sand  bee  of  some 
kind.  There  were  four  cells  originally,  as  plowed  up  in  a  cotton  field 
6  miles  northeast  of  Selma,  but  the  curiosity  of  a  companion  destroyed 
two  of  them  before  I  was  aware.  A  more  curious  thing,  also,  in  the 
box — unless  you  have  seen  the  same  before — is  a  large  tick  laying  her 
©ffgs.  On  the  10th  of  March  the  tick  was  found,  full  of  blood,  at  the  foot 
of  a  bank,  \yhere  a  cow  had  recently  rubbed  it  off  after  carrying  it  all 
winter.  I  placed  it  in  a  box,  with  loose  cotton  on  top.  Two  weeks 
later,  looking  at  it,  I  found  it  had  shrunken  to  half  its  original  size,  and 
the  first  mass  of  eggs  was  extruded.  It  should  have  been  sent  you 
then,  but  T  was  busy  about  other  things  and  it  was  overlooked.  Now, 
after  eighteen  days,  it  has  continued  to  lay,  and  another  mass  is  hang- 
ing to  it,  whilst  the  skin  seems  shrunken  very  much. — [Lawrence  O. 
Johnson,  Selma j  Ala,,  April  20, 1883. 

[The  nest  of  the  "sand  bee"  was  that  of  a  species  of  Osmia,  and  the 
tick  was  the  common  Ixodes  hovia,] 


Tee  Screw  Worm. 

Permit  me  to  call  your  attention  to  the  Texas  "  Screw  Worm,"  which 
was  very  troublesome  to  stock  in  Kansas  last  year.  I  am  medically 
informed  it  is  the  Sarcaphaga  georgina.  I  send  you  a  larval  specimen. 
It  kills  a  great  many  animals  and  some  people.  Neglected  babies, 
children,  and  adults  with  nasal  catarrh  are  sometimes  afflicted  and 
killed  by  it.  We  are  told  that  it  flies  into  the  nose  of  a  man  the  same  as 
the  bot-fly  in  the  nostrils  of  a  sheep,  and  lays  its  eggs  or  young.  In  ani- 
imals  a  wound  or  blood  attracts  it.    Calomel,  chloroform,  and  carbolic 
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acid  kill  it.  I  shall  blow  dry  calomel  up  a  patient's  nose  or  ear  that  is 
attacked  when  1*  treat  it.  It  is  said  to  prefer  the  dog  and  sheep  for 
victims. 

Hope  we  may  see  some  facts  published  in  next  Agricultural  Keport 
about  it,  and  oblige  10,000  Kansas  farmers  and  stockmen,  &c. — [VV.  S. 
Newlon,  Oswegoy  Kans.j  March  30, 1«83. 

[The  larva  was  that  of  Lucilia  macellaria.] 


Ji  NE  Bugs  And  Pear-Leaf  Mites. 

The  "  West  Town  Farm  and  Garden  Club,"  at  its  meeting  last  Sat- 
urday evening,  had  two  items  before  it,  among  others,  which  it  wishes 
to  refer  to  you  for  information. 

The  first  regards  a  swarm  of  bugs  that  in  large  numbers  at  niglit  are 
eating  the  foliage  of  the  fruit  trees  on  one  or  two  neighboring  farms. 
They  are  evidently  a  species  of  June  bug,  or  May  beetle,  as  some  of  the 
latter  were  found  on  the  tree  the  smaller  ones  were  taken  from,  one  of 
which  is  inclosed  with  the  smaller  bugs. 

The  other  item  may  not  come  in  your  department.  If  not,  please 
have  it  put  in  the  right  hands. 

A  member  brought  in  a  branch  of  a  pear  tree,  a  twig  of  which  is  in- 
closed. The  tree  appeared  perfectly  healthy  up  to  the  time  of  its  attack, 
when  in  twenty-four  hours  the  leaves  were  all  affected  more  or  less  as 
the  sample  inclosed.  The  club  would  like  to  know  the  nature  of  the 
disease,  and  the  remedy,  if  any,  for  it ;  whether  it  is  likely  to  be  fatal, 
or  contagions  to  neighboring  trees. — [Jas.  B.  Fisher,  President^  West 
Tbum^  Orange  County^  X.  T.,  May  21,  1883. 

[The  'Mune  bug"  eating  the  foliage  of  the  fruit  trees  was  Lachno- 
sterna  tristis.  The  best  remedy  will  be  found  in  attracting  them  at  night 
by  a  light  suspended  over  a  tub  of  water  on  which  is  a  thin  scum  of 
kerosene. 

The  diseased  appearance  of  the  pear  leaves  sent  was  caused  by  one  of 
the  gall  mites — probably  Typhlodramus  pyri.  We  advised  that  the  tree 
be  sprayed  with  one  of  the  kerosene  emulsions  spoken  of  in  the  Annual 
Beport  of  this  Department  for  1881-2,  pp.  115  and  116.] 


The  Grape- Vine  Colaspis. 

I  send  you  some  bugs  in  a  vial.  Please  tell  me  what  they  are,  and  if 
there  is  any  way  to  kill  them  or  prevent  them  from  eating  up  grape- vines 
and  young  grapes.  Three  years  ago  I  planted  out  75  acres  in  grapes, 
mostly  Scnppemong  variety,  but  some  of  all  kinds.    Last  year  these 
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bugs  made  their  appearance  in  countless  numbers,  but  I  caught  them 
in  a  cloth ;  but  this  year  the  vines  are  too  large,  and  I  tried  several 
remedies  and  none  will  move  them.  Please  inform  me  as  soon  as  possi- 
ble if  you  know  of  anything,  and  greatly  benefit,  yours,  respectfully. — 
(Joseph  A.  Harper,  Blackahear^  Oa.j  May  10, 1883. 

[The  beetle  injuring  the  grape-vines  proved  to  be  the  Grape-vine  Ck>las- 
pis  {Colaspis  bmnnea  Fabr.),  treated  in  our  Third  Missouri  Report,  p.  81. 
The  larvaj  feed  on  the  roots  of  plants,  and  often  do  considerable  dam- 
age to  strawberry  plants.  The  best  remedies  found  are  in  jarring  them 
into  sheets  saturated  with  kerosene,  and  in  spraying  the  vines  with  a 
Paris  green  or  Loudon  purple  solution  in  the  proportion  of  2  ounces  of 
the  poison  to  10  gallons  of  water,  thoroughly  stiired.] 

I  have  a  vineyard  of  about  800  plants,  of  twenty  or  twenty-five  differ- 
ent home  varieties.  It  is  in  its  fourth  year  on  the  ground,  and  up  to  the 
12th  ultimo  looked  perfectly  beautiful  and  of  a  luxuriant  growth,  whilst 
the  vines  were  almost  all  loaded  with  fruit  of  excellent  form  and  size. 
An  insect  has  since  made  its  appearance  in  myriads  and  myriads,  and 
perforated  the  leaves  in  such  a  way  as  to  cause  their  becoming  dry  and 
falling.  It  attacked  almost  all  varieties,  less  in  some  way  the  Concord, 
although  the  leaves  are  fearfully  damaged.-  The  grapes,  thus  far,  lost 
none  of  their  vigor,  owing  perhaps  to  wet  weather,  which,  unfortunately, 
troubles  us  for  all  other  crops  very  much. 

In  a  separate  parcel  I  send  you  some  insects  of  the  above.  Please 
-examine  them,  and  let  me  know  their  history,  and  if  there  is  any  chance 
of  a  remedy  for  their  destruction  before  they  destroy  our  crop.  Last 
year,  too,  we  were  troubled  by  the  same  pests,  but  to  a  smaller  degi*ee. 
If  my  statement  is  any  way  obscure,  please  call  it  to  my  attention  that 
I  may  furnish  you  with  further  information.  Our  Scuppernongs  are 
not  damaged,  but  many  weeds  with  large  leaves,  such  as  docks,  are  per- 
fectly perforated,  the  same  as  our  grape-vines. — [C.  Menelas,  Brook- 
haven,  MiMs.j  July  6, 1883. 

[This  was  same  insect  and  the  same  advice  was  sent.] 


Strawberry  Fruit  Beetles. 

Inclosed  you  will  find  some  insects  which  have  proved  very  destruc- 
tive to  my  strawberries.  I  have  only  400  plants  in  my  garden,  and 
last  year  should  have  been  their  best  bearing  year;  but  the  crop  was 
entirely  destroyed  by  these  insects.  They  came  as  the  berries  commenced 
turning,  and  we  had  very  few  to  ripen,  as  they  ate  small  holes  in  them, 
and  then  the  whole  berry  became  soft.  I  salted  the  vines  when  they 
were  done  bearing  last  year,  thinking  it  might  kill  the  bugs  for  this 
year.    And  I  thought  I  had  succeeded,  as  we  gathered  a  splendid  crop 
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of  berries  before  the  bugs  came ;  but  the  last  week  of  beariug  the  crop 
was  again  destroyed  by  the  same  insect. 

Is  it  a  new  pliague,  or  has  it  been  known  before,  and  can  you  tell  me 
what  it  is,  and  what  will  prevent  its  ravages  in  the  future! — [Mrs.  Geo. 
ScHALL,  ^orth  WaleSj  Montgomery  County^  Pennsylvania^  July  4, 1883. 

[The  insect  accompanying  this  letter,  and  which  was  said  to  injure 
strawberries,  was  a  common  beetle  known  as  Stelidota  strigosay.  Schon. 
It  has  never  been  recorded  as  doing  any  appreciable  damage  to  any 
crop  before.  It  feeds  ordinarily  upon  fallen  fruit,  in  which  the  female 
also  lays  her  eggs.  The  larva  attains  its  full  growth  in  a  short  time, 
and  the  beetle  issues  in  late  summer  and  hibernates  in  this  state.  With 
regard  to  remedies,  it  will  be  difficult  to  advise.  Feeding  on  the  fruit 
as  it  does,  the  ordinary  poisons  cannot  be  used.  The  insects  and  their 
breeding  habits  should  be  carefully  studied  on  the  spot;  in  this  way  a 
remedy  can  doubtless  be  found.] 


Green  Soldier-Bug  (Raphigaster  hilaris)  on  Orange  Trees. 

♦  *  *  You  also  request  observations  on  the  Green  Soldier-bug.  I 
forward  by  same  mail  twigs  of  the  orange  tree  injured  by  the  bug.  The 
insects  are  coupling  now.  *  The  females  will  soon  lay  the  eggs  in  a 
cluster  on  a  leaf,  straddling  over  them  while  laying.  The  young  ap- 
pear in  the  latter  part  of  February  or  the  first  part  of  March.  As  ob- 
served by  the  eye  the  young  are  .black,  with  white  spots,  which  color 
they  retain  until  nearly  full  grown,  when  they  acquire  wings  and  change 
to  a  bright  green.  How  this  is  done  I  do  not  know.  They  mature  very 
quickly,  and  increase  with  surprising  rapidity,,  continuing  to  breed 
until  November.  In  the  spring  and  early  summer  they  confine  their 
attacks  principally  to  garden  vegetables  and  succulent  weeds.  They 
are  particularly  abundant  on  tomato- vines,  egg-plants,  turnip-tops,  and 
mustard,  seldom  doing  much  diimage  to  orange  trees  at  this  season. 
When  pea- vines  are  well  grown,  about  or  a  little  before  the  time  of  blos- 
soming, they  abandon  nearly  everything  for  the  pea- vines.  Last  year 
they  totally  destroyed  my  garden.  Not  one  tomato  came  to  perfection. 
Where  the  insect  ha<i  inserted  its  sucking-tiibe  a  reddish-yellow  spot 
appeared.  When  cut  the  fruit  was  full  of  lumps  and  totally  devoid  of 
flavor.  The  tomato- vines  grew  so  enormous  a  crop  that  the  ground 
was  almost  covered  by  the  fallen  fruit.  Last  year  I  had  35  acres 
planted  in  cowpea  vines,  which  bore  an  enormous  crop  of  peas ; 
but  not  enough  sound  peas  could  be  gathered  to  plant  .5  acres  addi- 
tional land.  Later  it  was  impossible  to  find  a  sound  pea.  I  attempted 
to  turn  under  the  vines,  but  so  luxuriant  was  the  growth  that  it  could 
not  be  done.  Towards  the  end  of  August  the  pea- vines  were  dead  or 
dying,  when  the  bugs  swarmed  to  the  orange  tree,  killiug  nearly  all  the 
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new  growth.  Immense  numbers  were  killed  by  keeping  men  constantly 
going  over  the  grove,  shaking  the  trees,  and  killing  all  that  fell  on  the 
ground.  The  wingless  individuals  were  readily  killed,  but  the  larger 
number  of  the  mature  insects  saved  themselves  by  flight.  This  method 
of  destruction  was  kept  up  until  the  middle  of  December,  by  which 
time  very  few  were  found.  On  very  cold  days  the  winged  insects  were 
nearly  dormant  and  could  not  fly.  I  have  the  trees  frequently  searched 
now,  but  rarely  And  the  bug.  The  number  of  the  insects  is  incredible. 
When  thoroughly  shaken,  the  ground  under  the  trees  would  be  alive 
with  the  fallen  insects,  and  two  days  later  just  as  many  would  be  found. 
I  despaired  of  getting  rid  of  them  until  the  cold  weather  commenced, 
when  I  found  the  number  rapidly  decrease  until  their  nearly  total  ex- 
tinction. 

As  to  the  damage.  The  bug  first  attacks  the  latest  growth,  which 
wilts  and  droops  while  the  bug  is  sucking ;  in  a  few  days  the  shoot  is 
dead ;  the  same  eye  soon  sends  out  another  shoot  which  shares  the  fate 
of  its  predecessor,  and  so  on  until  the  eye  has  the  appearance  of  a  large 
bunch,  as  you  will  see  on  twigs  sent.  After  all  the  tender  growth  has 
been  destroyed  the  bug  inserts  his  sharp  sucking  tube  in  the  previous 
growth  which  has  nearly  hardened.  Here  I  can  only  give  you  the  facts 
and  my  theory ;  it  is  a  fact  that  the  insect  sucks  such  wood,  but  the 
damage  does  not  follow  so  quickly ;  but  verj*^  soon  after,  on  such  "wood 
known  to  be  sucked,  numerous  bumps  appear,  which  crack  and  exude 
a  sticky  sap,  white  at  first,  but  soon  a  rusty  red,  and  hard.  Later  ou 
the  insects  suck  the  juice  from  fully-matured  wood  (an  inch  or  more  in 
diameter) ;  on  this  wood  the  bumps  do  not  appear,  but  the  same  kind 
of  sticky  sap  exudes  in  tears,  which  soon  harden  and  redden  and  are 
what  I  understand  by  "  red  rust."  That  the  cause  and  ett'ect  are  strictly 
true  I  can  only  surmise,  but  this  much  I  and  my  men  have  seen :  the  in- 
sects sucking  the  sap  as  stated  and  the  branches  where  sucked  having 
the  appearance  described.  In  the  winter  months  I  have  found  clusters 
of  the  bugs  ou  the  stocks  of  the  buds,  two  inches  in  diameter,  and  always 
an  exudation  of  sap  at  these  places,  which  I  have  never  observed  to 
redden  as  in  the  instances  stated  above.  Why  this  is  so,  and  why  the 
insect  leaves  the  more  tender  bud  above  to  suck  the  sap  from  harder 
wood  nearer  the  roots,  I  can  ofifer  no  suggestion.  At  first  I  was  strongly 
inclined  to  think  that  red  rust  was  caused  by  soil-poisoning,  but  if  so, 
why  is  it  that  trees  have  grown  for  many  years  on  the  same  soil  and 
never  had  this  disease  until  the  introduction  of  the  Green  Bugf  To 
illustrate :  When  I  bought  this  place  ten  years  ago  there  was  a  field  of 
five  acres  which  had  been  in  partial  cultivation  several  years,  and  on 
which  grew  spontaneously  the  tomato  and  mustard  plant,  the  two  plants 
on  which  the  insects  thrive  the  best.  (At  present  I  can  only  find  the 
insect  on  the  mustard.)  Since  my  purchase  I  have  kept  this  field 
constantly  growing  pea  vines,  as  well  as  the  forty  other  acres  which 
I  have  in  orange  trees,  thus  giving  every  encouragement  to  the  in- 
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crease  of  the  pest.  Adjoining  this  old  field  was  a  wild  orange  grove 
in  a  dense  forest.  Many  of  the  sour  stamps  had  large  sweet  buds, 
neither  the  buds  nor  sour  trees  giving  any  signs  of  the  red  rust  until 
the  winter  following  the  clearing,  and  after  a  crop  of  pea- vines  had  been 
grown  among  the  trees.  Now  the  trees  in  this  wild  grove  are  just  as 
much  damaged  as  in  the  old  field  adjoining.  Another  case  I  will  men- 
tion, and  not  trespass  further  on  your  patience.  Five  miles  distant  is 
the  grove  of  L.  Merritt,  a  wild  grove  budded.  The  buds  are  six  years 
old  and  ought  to  be  bearing  heavy  crops,  but  an  occasional  bloom  is  all. 
The  trees  have  been  in  an  unhealthy  and  *'  die  back  "  condition  for  sev- 
eral years.  When  visiting  his  grove  in  the  fall  of  1881 , 1  told  him  I  had 
some  trees  in  the  same  condition  and  was  inclined  to  think  the  Green 
Bug  was  the  cause.  Sinfce  that  time  he  has  persistently  hunted  the  bug, 
whipping  it  out  of  the  large  trees  with  poles,  and  killing  wherever 
found ;  also  he  stopped  planting  peas.,  I  have  just  visited  his  grove  and 
found  but  two  twigs  damaged,  and  could  not  find  a  specimen  of  the 
bug.  The  trees  have  changed  so  remarkably  in  this  grove  that  it  was 
past  recognition.  Instead  of  a  dense  crop  of  dead  twigs  all  over  his 
grove,  as  at  a  previous  visit,  the  trees  had  nearly  doubled  in  size,  and 
had  a  very  large,  healthy  growth  of  branches  in  place  of  the  dead  twigs. 
I  hear  his  trees  are  now  in  profuse  bloom.  I  do  not  think  that  washes 
will  do  much  damage  to  the  bug.  Very  strong  whale-oil  soap  rarely 
kills.  Whale-oil  soap,  1  pound;  kerosene  oil,  1  pint;  water,  12  pints ; 
sometimes  kills  when  sprayed  over  them,  nearly  always  when  immersed. 
Pure  kerosene  kills,  but  not  always  instantly. 

The  Green  Bug  has  a  parasite.  I  do  not  know  what,  but  I  frequently 
find  their  shells  with  the  inside  devoured.  Last  winter  I  buried  a  num- 
ber to  see  if  plowing  under  would  kill  them.  In  ten  days  none  were 
dea<l;  in  three  weeks  20  per  cent,  were  dead,  nothing  remaining  but  the 
shells;  in  six  weeks  all  but  one  were  dead,  em pt^^  shells  remaining. 
The  living  insect  I  put  in  a  bottle  with  a  little  earth  over  it,  hoping  to 
find  the  parasite,  but  unfortunately  in  about  ten  days  the  bottle  was 
broken,  the  Green  Bug  was  dead,  the  empty  shell  as  in  the  other  in- 
stances. 

At  present  the  insect  is  very  rare  here ;  if  found  at  all,  generally  on 
the  mustard  plant  or  a  weed  locally  known  as  nightshade.  Yesterday, 
while  showing  a  lemon  tree  to  some  visitors,  I  found  some  of  the  twigs 
drooping  and  remarked  it  looked  like  the  work  of  the  Green  Bug.  One 
was  found  under  a  leaf  close  to  his  work.  I  send  you  one  of  the  shoots. 
If  at  any  time  you  may  consider  the  subject  of  sufficient  importance  to 
send  a  trained  observer  in  the  field,  I  will  be  happy  to  see  him  here  and 
place  every  facility  at  his  disposal. 

With  apologies  for  the  length  of  my  letter. — [James  Franklin,  West 
Apopkay  Fla.j  January  31,  1883. 
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The  Apple  Tbee  Plant-louse. 

Could  you  make  it  convenient  to  tell  me  the  name  of  the  inclosed 
Aphides?  This  is  fruit  year  for  the  apples  of  Monmouth  County,  New 
Jersey,  and  the  trees  are  almost  black  on  the  flower  buds  with  these 
lice.  The  farmers  are  filled  with  apprehensions.  Last  night  was  a 
black  frost,  and  it  bids  fair  to  be  so  to-night.  But  I  find  that,  though 
numb  on  the  trees  to-day,  they  became  quite  lively  when  brought  into 
the  house.  What  do  you  think  about  them  1  Is  it  usual  so  early  f  Any 
information  will  be  gratefully  received. 

P.  S. — Just  after  making  up  the  package  my  son  brought  me  some  buds 
of  Bartlett  pears  similarly  attacked.  I  opened,  the  package  and  put  them 
in.  They  are  inclosed  in  tinfoil,  thus  separating  them  from  the  others. — 
[Samuel  Lockwood,  Freehold^  N.  J.y  April  25, 1883. 

[The  louse  was  the  common  Aphis  nialij  and  it  is  not  at  all  unusual  to 
find  them  in  such  numbers  thus  early  in  the  season.  As  a  remedy  we 
advised  trying  a  very  dilute  kerosene  emulsion,  as  described  in  our  last 
Report  for  1881-2,  pages  112-116.J 


Oak  Babk-lice. 

With  this  note  I  send  you  portious  of  an  oak  twig  {Qu^rcus  aquatica) 
which  are  incrusted  with  scales  or  galls,  or  wliatever  you  may  term 
them.    The  branch  looks  barnacled. 

I  do  not  remember  ever  having  seen  them  before.  The  oak  from 
which  they  came  is  growing  on  the  roadside,  and  is  about  15  feet  high. 
The  twig  or  young  branch  seems  to  have  been  twisted  by  some  driver 
who  wanted  a  switch,  but  who  did  not  succeed  in  wringing  it  off.  It 
is  (as  you  will  see  from  the  young  leaves)  still  growing,  and  upon 
this  twig  only  were  found  the  insect  scales.  Nowhere  else  on  the  tree 
are  they  to  be  seen — only  on  this  hanging  and  twisted  branch. — [J.  H. 
Melliohamp,  BlufftoHj  8.  C,  April  23, 1883. 

[The  bark-lice  belonged  to  an  undescribed  species  of  the  true  genus 
Lecanium,  The  fact  that  they  were  found  on  the  broken  twig  is  of  great 
interest,  as  bearing  on  the  preference  which  all  bark-lice  seem  to  have 
for  enfeebled  trees  and  portions  of  trees.] 


Cattle  Tick  on  Human  Body. 

This  tick  was  removed  by  a  friend  of  mine — a  physician — ^from  th© 
border  of  the  arm-pit  of  a  young  lady.  The  tick  had  penetrated  so 
deeply  that  it  was  removed  with  some  difficulty  ^^Jl^QAfe  i^^JifekDit^t  ia 
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pieces.  As  far  as  I  can  ascertain  by  consulting  Packard's  Guide,  I  guess 
it  may  be  a  species  of  Ixodes.  Is  it  a  common  pest? — |H.  0.  Beabds- 
LBE,  Painesville,  OhiOj  July  1,  1883. 

[The  tick  was  a  variety  of  Ixodes  hovis.] 


Orange  Bust  Mite,  Mealy  Bug,  and  Tap-Root  Disease. 

Having  business  near  Orange  Lake  during  the  past  week,  I  visited 
several  orange  groves.  I  found  all  of  the  Florida  varieties  of  scale- 
insects  in  abundance.  Oranges  are  already  rusty,  and  the  rust  mite  in 
many  places,  on  both  leaves  and  fruit,  in  such  large  numbers  as  to  give 
a  distinct  coloration,  distinguishable  at  a  distance  of  ten  feet. 

But  the  most  destructive  insect,  at  present  absorbing  all  the  attention 
of  the  orange  growers  there,  is  the  mealy  bug,  Dactylopius  destructor. 
This  insect  causes  the  fruit  to  rot  under  the  colonies.  A  favorite  place 
of  lodgment  is  at  the  stem,  under  the  calyx;  the  result  is,  the  fruit 
drops. 

I  staid  there  three  days  to  examine  methods  used  and  experiment  in 
their  destruction. 

The  cottony  armor  repels  all  watery  solutions. 

The  methods  used  are :  spraying  each  separate  colony  with  pure  ker- 
osene by  means  of  bellows  atomizers ;  and  mechanical  action — ^rubbing 
or  pinching  each  separate  colony  (by  colony  I  mean  the  little  clusters 
consisting  of  from  ten  to  several  hundred  individuals) ;  this  is  done  by 
the  fingers. 

I  examined  the  trees  that  had  been  treated  with  the  kerosene  spray 
and  found  both  the  leaves  and  fruit  spotted  yellow.  I  was  also  in- 
formed that  fruit  saved  in  this  way  two  years  ago  was  useless,  having 
absorbed  the  odor  of  kerosene.  The  effective  progress  made  by  the 
means  used  is  trifling,  in  consideration  of  the  work  to  be  done.  I  tried 
experiments  with  solutions  of  murvite,  sprayed  on,  but  with  no  good 
result;  then  tried  kerosene  butter,  using  thick,  milky  solution  of  mur- 
vite, which  combines  inexactly  the  same  way  as  with  cow's  milk, and 
found  that  an  effective  emulsion  could  thus  be  made. 

After  using  and  watching  the  action  of  this  for  some  time,  I  saw  that 
the  interior  insects  of  a  dense  mass  were  protected  by  the  exterior  ones; 
further  experiments  were  made  to  meet  this  difficulty.  By  watching 
the  men  at  work  I  saw  that  nearly  every  infested  orange  was  handled 
to  turn  all  of  its  sides  to  the  eye ;  that  wherever  a  large  colony  found 
lodgment  in  a  fork  of  twigs  or  in  a  depression  of  the  bark  they  were 
handled,  also  that  the  bunches  of  Spanish  moss  (Tillandsia)  formed 
formidable  breeding  i)laces.  All  of  these  require  force  for  their  dislodg- 
ment. 

Digitized  by  VjOOQ IC 


86  BULLETIN   NO.    4,    DIVISION   OF   ENTOMOLOGY. 

A  strong  stream  of  water  was  tried  and  proved  effective,  but  labor- 
ious, and  the  insects  falling  to  the  ground  were  not  killed. 

Experiments  with  solution  of  murvite,  made  under  a  microscope, 
showed  that  in  all  cases  where  the  solution  came  into  actual  contact 
with  the  skin  of  the  insect  the  bug  was  instantly  killed.  Acting  upon 
this  and  the  knowledge  gained  by  previous  observation  and  experi- 
ment, I  tried  the  effect  of  a  fine,  solid  stream  issuing  under  pressure, 
using  a  solution  of  murvite,  one  part,  to  water  two  hundred  and  fifty 
parts.  The  results  were  excellent ;  the  solution  being  forced  into  the 
colonies  broke  them  up,  and  coming  into  contact  with  the  insects  killed 
them,  the  method  of  working  being  one  man  at  the  pump,  another  to 
guide  the  stream.  The  apparatus  improvised  being  badly  adapted  to 
the  purpose  is  very  awkward.  The  work,  although  about  four  times  as 
fast  as  with  the  bellows  atomizer,  is  not  adequate  to  the  economical  re- 
quirements. This  method  has  the  merit  of  no  loss  by  damage  to  fruit 
or  leaves  by  the  n>aterial  used ;  the  waste,  falling  on  the  leaves  and 
branches,  will  exterminate  both  scale  injects  and  rust  mites,  these 
being  plentiful,  but  neglected  in  the  presence  of  the  more  pressing 
necessity  of  saving  the  growing  crop  from  destruction  by  the  mealy  bug. 

Business  required  my  presence  at  home,  so  I  was  obliged  to  leave. 
As  I  can  do  so,  I  will  try  to  fit  up  an  apparatus  adapted  to  this  work. 
Having  none  of  the  insects  here,  or,  as  far  as  I  know,  nearer  than  the 
ake,  twenty  miles  distant,  I  cannot  make  any  experiments  at  home  as 
I  would  like  to  do. 

At  Micanopy  I  found  several  large  trees  dying  slowly  from  some  un- 
seen cause.  Some  time  ago  I  induced  one  person  to  dig  under  the  lateral 
roots  and  examine  the  tap  root  of  a  tree  in  a  similar  condition ;  result, 
bark  of  tap  root  not  all  rotten.  I  was  not  present  to  examine  it.  The 
tree  being  large  and  yielding  well,  the  owners  generally  prefer  to  take 
the  chance  of  recovery  to  any  act  that  may  expose  the  roots  and  increase 
the  damage;  but  the  matter  is  important  and  statements  are  confused; 
some  say  that  a  white  worm  causes  it ;  others,  white  ants;  others,  wood 
lice.  1  have  found  trees  damaged  by  each  of  them,  but  they  differ  from 
the  causes  at  Micanopy.  I  have  heard  of  its  being  serious  at  other 
'  plaoes. 

Can  you  advise  me  of  the  best  means  of  proceeding,  what  to  look  for, 
and  how  to  look  for  it,  so  that  if  I  have  opportunity  I  may  intelligently 
search  into  the  matter  ?—|  Jos.  Voyle,  Oainesville,  Fla.,  June  12, 1883, 

[This  disease  of  the  larger  trees  is  supposed  by  Mr.  Hubbard  and  others 
to  be  caused  by  thetaproot  reaching  water  and  decaying  in  consequence.] 
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Miscellaneous  Observations. 

The  larva  of  the  Papilio  cresphontes  has,  to  me,  a  new  enemy.  So 
few  enemies  has  it,  from  its  smell,  no  doubt,  that  no  birds  attack  it, 
though  often  exposed.  The  shrike,  that  is  almost  omnivorous,  will  not 
touch  it,  nor  will  the  bee  martin,  nor  the  mocking  bird.  The  Tachina 
fly  is  only  occasionally  a  parasite.  The  Mutilla  (cow  ant)  this  year  has 
nearly  cleared  my  trees  of  the  cresphontes;  it  snips  out  a  piece  from  the 
abdominal  ring,  takes  a  sip  of  the  fluid,  and  then  the  "sugar-ants" 
flnish  the  work.  By  the  way,  these  "sugar-ants" — small,  yellow  fel- 
lows— are  pests  invading  the  cupboard,  getting  into  meat,  sugar,  &c.  I 
find  their  nests  in  rotten  wood,  in  roofs,  logs,  &c.  They  are  nearly  as 
bad  as  the  cockroach,  and  this  last  ought  to  be  named  ^^Omnivoraperi- 
planeia.^^    Pyrethrum  has  but  little  effect  on  the  roach  here. 

I  made  a  "grand  round"  lately  to  see  the  effect  of  my  experiments 
with  kerosene  last  year. 

In  Bulletin  No.  1,  pp.  17, 18,  Professor  Hubbard  states  that  a  five 
per  cent,  kerosene  emulsion  did  not  prove  satisfactory,  and  that  by 
next  spring  Dr.  Neal  would  have  considerably  modified  his  conclu- 
sion.   Of  course,  if  the  facts  proved  me  wrong,  I  would,  but  they  do  not- 

Experiment  1.  Made  at  Judge  J.  P.  McDonell's,6mile8  south  of  me — 
trees  12-32  years  old,  badly  affected.  June  1,1883;  trees  growing  well 
and  clear  of  the  old  scale.  The  most  of  the  leaves  dropped,  but  a  new 
growth  soon  took  their  place. 

3.  Two  miles  southeast  of  Archer.  Examined  in  October  and  No- 
vember: no  scale  on  the  new  growth  of  leaves;  none  June  1,  except 
when  trees  affected  had  been  set  in  proximity. 

10.  Five  miles  south.  The  owner  reports,  "trees  in  good  order;  no 
scale  on  the  trees  you  worked  on." 

From  what  I  have  seen,  1  can  see  no  reason  to  modify  the  conckision 
on  p.  34,  though  I  believe  it  most  economical  of  time  and  money  to  buy 
and  use  "Bounetheau's"  emulsion,  made  at  Jacksonville.  Then  a  com- 
pound of  kerosene,  petroleum,  tobacco,  potash,  &c.,  is  cheap  and  easily 
used.  Two  two  and  one-half  per  cent,  applications,  one  in  March  and 
one  in  June,  do  good  work.  Dr.  Todd,  of  Lawtey,  Fla.,has  used  "  crude 
petroleum,"  made  up  a  la  kerosene  6  per  cent,  emulsion,  and  likes  it  bet- 
ter than  kerosene  or  creosote. 

Who  has  tried  "oil  of  tansy"?  A  few  experiments  I  have  made  in- 
dicate that  in  most  cases  it  is  a  grand  insecticide,  and  added  to  kerosene 
emulsion  doubles  its  efficacy.  The  proportion  I  have  not  y^t  deter- 
mined. It  could  be  very  easily  obtained,  as  probably  an  infusion  Would 
answer. 

There  is  a  general  abeyance  of  insects  this  year;  very  few  of  the 
Heliothis  in  corn  or  tomato ;  no  cotton  worms  yet  found,  and  nq  Dysder- 
cus  reported.  Even  the  Plusia  and  Agrotis  are  not  plentiful.  Eesult 
of  the  warm  February  !  *  *  »  [J.  C.  Neal,  AJ.g.^B^,^^^^^^^^^., 
July  3, 1883.  *^ 
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Another  Ea.st  Indian  Cotton  Worm  Remedy. 

With  regard  to  sending  to  your  Department  specimens  of  insects 
which  injure  the  cotton  crop  in  Burma,  I  regret  I  cannot  do  it  at  once, 
as  most  of  the  cotton  fields  in  Burma  have  been  left  waste  for  the  last 
two  or  three  years,  on  account  of  disturbances  between  the  king  of 
Burma  and  Shan  chiefs.  At  such  times  the  cultivators  are  not  safe, 
being  every  now  and  then  attacked  by  the  enemy  and  looted,  but  I  will 
keep  in  mind,  and  will  endeavor  as  soon  as  an  opportunity  is  offfered  to 
procure  the  specimens  of  injurious  insects  which  attack  the  cotton  and 
forward  the  same  to  you  as  desired. 

I  will  send  you  shortly  another  remedy  for  injurious  insects ;  it  is  th^ 
bark  of  a  tree  that  natives  soak  in  a  jar  of  water  for  twenty-four  hours, 
after  which  the  water  is  sprinkled  on  the  plants.  I  am  told  that 
by  such  process  insects  are  killed,  and  the  smell  of  the  water  on  the 
plants  prevents  them  going  near  to  the  plants  any  further.  I  shall  send 
the  seed  also  with  the  bark,  that  on  trial  of  the  experiment,  if  success- 
ful, you  may  try  the  seed  for  growing  the  tree. —  [0.  Lucas,  Rangoon^ 
Burma,  January  29,  1883. 


Possible  northern  Food-plant  of  Albtia. 

Eeferring  to  mine  of  17th  ultimo,  and  in  reply  to  yours  of  13th  instant, 
I  regret  to  state  that  the  larva  unknown  described  to  you  as  feeding  on 
Hibiscus  trionurttj  disappeared  during  the  night  of  the  23d  ultimo,  before 
which  time  I  had  discovered  two  similar,  save  a  black  dorsal  line, 
ieach  upon  flower  spike  of  Lupinus  pilosus.  A  drawing  was  sent  to  the 
Entomological  Society  of  Ontario,  and  a  description.  I  have  to  state 
that  larv»  similar  in  size  and  color  to  Figs.  4  and  5  of  Plates  V  and  VI, 
page  348,  Agricultural  Report  for  1879,  were  seen  by  me  in  my  garden 
at  Riverside  in  August  of  1879— supposition,  from  eggs  attached  to 
botanical  debris  obtained  near  Washington,  perhaps  leaves  and  fruit 
of  Callirrhoe  pedata  obtained  from  back  of  Mr.  Gray's,  204  Seventh  street 
southwest — crawling  upon  and  imbedded  in  plants  of  Ghnaphalium  uligi- 
fiosum  L.  ( Marsh  Cudweed),  a  common  weed  in  this  district,  i.  e.,  Riverside. 
I  sent  you  a  specimen  of  the  plant  from  my  garden . — [Alfred  H.  Moobb, 
lorohtOj  Ont\  Ootober  19,  1883. 


Paria  aterrima  Injurino  Strawberries. 

I  sent  you  some  larvae  of  the  strawberry  crown-borer  in  a  potato  this 
morning.  I  have  a  few  more  now  and  will  send  them  the  same  way,  ex- 
cept that  I  will  inclose  some  damp  soil  with  them.  I  think  they  do  not 
eat  now,  for  I  find  them  in  a  little  cavity  in  the  earth,  not  far  from  the 
surface.     I  have  been  acquainted  with  this  pest  foBi|g9d5if^fe?:5^lt^^" 
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ceive  plants  from  all  parts  of  the  country  that  have  been  injured  by  it. 
The  injury  it  does  by  boring  into  the  crown  is  as  nothin^s^  compared  with 
what  it  does  to  the  roots,  eating  off  the  bark  and  fine  roots.  Soon  after 
the  roots  areinjured  the  leaves  get  rusty  and  finally  die.  The  inner  leaves 
lose  their  glossy  and  healthy  appearance.  Where  they  are  plenty  they 
will  injure  the  roots  of  young  runners  almost  as  fast  as  new  plants  are 
formed.  It  is  common  to  find  a  runner  with  four  or  five  plants,  the  oldest 
of  which  will  have  its  roots  ruined,  the  next  two  more  or  less  damaged,  and 
the  youngest  uninjured.  Plants  set  in  si>ring  to  be  giown  in  hills  wil 
flourish  till  July,  or  August,  then  send  out  weak,  slender  ninners,  com- 
mence to  rust,  and  almost  die.  These  larvas  never  bore  down  the  cen- 
ter of  the  crown,  but  down  and  part  way  around  the  outside  and  some 
times  horizontally  into  the  center.  I  am  not  sure  it  is  the  crown-borer 
at  all.  A  few  years  ago  I  received  plants  from  Dimondale,  Mich.,  where 
Professor  Cook  first  saw  the  strawberry-root  worm.  If  this  is  it  I  have 
Lad  it  ten  years  in  this  town.  The  plants  1 8i)eak  of  were  greatly  injured 
the  first  season,  so  that  I  had  to  remove  them.  As  soon  as  I  see  a  bed 
where  this  pest  is  at  work  I  can  tell  by  the  i-usty,  sickly  appearance  of 
the  foliage. 

There  is  another  worm  that  damages  my  plants  to  a  great  extent,  but 
it  is  not  confined  to  the  strawberry.  It  eats  potatoes,  carrots,  or  any  roots, 
and  is  very  fond  of  celery.  When  it  works  on  strawberries  the  foliage 
is  apt  to  lose  its  dark  glossy  green  look,  and  become  almost  variegated, 
yellow  and  gre^n.  The  leaves  do  not  attain  their  full  size,  and  have  a 
warped  appearance,  like  a  thin  jiiece  of  steel  made  red  hot  and  thrown 
into  water.  These  worms  are  about  three-fourths  of  an  inch  in  length, 
not  thicker  than  a  pin,  brown  color,  with  many  legs,  and  almost  as  hard 
as  wire.  Early  in  the  spring  I  find  many  without  legs,  almost  white, 
and  less  lively  than  the  ones  I  describe. 

Many  of  my  plants  are  perforated  by  a  little  bug  or  beetle  about  one- 
fourth  of  an  inch  long,  in  shape  resembling  a  striped  cucumber  bug,  and 
of  a  dull  yellowish  color.  I  saw  plenty  of  them  two  months  apjo,  making 
holes  in  the  tenderest  leaves,  and  now  I  see  many  of  their  holes.  Is  it  the 
crown -borer? 

I  would  like  to  know  where  the  eggs  of  these  larvae  are  laid.  I  have 
found  that  young  plants  taken  up  in  July  and  washed  clean  and  planted 
in  a  new  bed  are  sometimes  badly  injured  the  same  fall,  but  cannot  tell 
whether  the  eggs  were  attached  to  them  or  not. — [M.  Crawford,  Cuy- 
ahoga Falls^  Ohio,  October  9,  1883. 

[The  larvae  were  not  those  of  the  Strawberry  Crown-borer  (Analcis 
fragari(e)j  but  belonged  to  a  little  beetle  known  as  Paria  aferrima,  the 
same  species  mentioned  by  Professor  Cook  in  his  address  before  the 
Ingham  County  Horticultural  Society,  and  described  in  the  American 
EntomologiM  for  October,  1880.  The  other  worm  mentioned  and  which 
was  not  confined  to  strawberries,  was  the  common  Itdus  muUistriatmj 
one  of  the  commonest  of  the  "  thousand-legged  worms."]  ^    .  ^  *. ,  ..^ 

^^  Digitized  b^VjUUyit: 
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The  Elm-leaf  Beetle. 

Oaleru<ia  xantliomelcena  caine  in  great  force  in  June,  and  defoliated 
all  our  beautiful  elms,  to  the  great  injury  of  our  village.  In  tlie  third 
week  of  July  the  trees  all  put  forth  a  new  crop  of  leaves,  about  one- 
third  the  size  of  the  first  crop.  In  the  fourth  week  of  July  the  second 
brood  of  GaUruca  came,  and  devoured  the  new  leaves.  We  are  all 
anxious  to  see  whether  the  trees  will  stand  this  treatment  next  spring. 
I  fear  our  fine  elms  here  are  all  doomed. — [Rev.  Samuel  Lockwood, 
Freehold,  N.  J.,  August  6,  1883. 


Grape  Pest — Codling  Moth. 

I  send  you  to-day  a  beetle  which  you  will  confer  a  favor  by  determin- 
ing at  your  earliest  cx)nvenience.  You  will  remember  I  sent  you  a 
Blapatinus  said  to  be  destroying  foliage  of  grape-vines.  Now  here  is 
another  Tenebrionid  that  in  one  case  has  destroyed  35  acres  of  grape-vine. 
(Further  particulars  soon.)  I  also  send  you  a  codling  moth  I  raised  from  a 
pear  four  years  ago.  I  found  quite  a  number  last  year.  Is  this  a  diflfer- 
ent  speciea  from  Carpocapsa  pomonella,  or  only  a  variety  f  The  speci- 
men is  in  vial. — [Matthew  Cooke,  Sacramento,  Ca?.,  July  23,  1883. 

[The  Tenebrionid  sent  was  JEleodes  quadricollis  Lee. 'j  a  very  numerous 
species  in  the  more  northern  part  of  California.  The  species  of  that  genus, 
so  numerous  and  abundant  in  the  region  west  of  the  Rocky  Mountains,  are 
all  known  to  feed  upon  decaying  vegetable  matter,  and  none  have  hith- 
erto been  reported  as  doing  damage  to  cultivated  plants.  In  fact,  this 
communication,  if  correct,  would  indicate  a  change  of  habit  hitherto  un- 
precedented in  the  history  of  economic  entomology,  and,  unless  further 
proof  be  brought  forth,  we  can  hardly  believe  that  the  species  referred  to 
is  the  real  author  of  the  damage  to  grape-vines.  The  only  species  of  the 
large  family  Tenehrionidoe  which  can  be  considered  as  injurious  are 
those  feeding  on  stored  produce,  e.g.j  Tetiebrio  molitor,  T.  obscuru^s^  Tri- 
bolium  ferrugineunij  Onatliocerus  cornutus,  and  a  few  others. 

The  codling  moth  was  an  interesting  variety  of  Carpocapsa  pomoneUa^ 
with  obsolete  maculation.] 


The  Wheat  Midge. 

I  find  that  I  have  fallen  into  the  error  of  using  a  name  for  the  wheat 
pest  that  is  in  erroneous  use  here  {iceetnl).  The  one  I  mean  is  called  in 
Ontario  the  midge.  It  comes  out  in  the  fly  state  in  July,  and  deposits 
its  eggs  near  the  kernels  when  the  wheat  is  in  its  early  stage.  The  yel- 
low grubs  live  upon  the  wheat  in  its  milky  state  and  leave  it  shriveled 
and  worthless.    AVhen  we  get  a  very  early  season,  as  this  is,  the  wheat 
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sown  before  the  1st  of  May  matures  earlier  and  escapes  to  a  great  ex- 
tent. Last  year  the  wheat  sown  on  the  16th  of  June  got  very  well 
clear,  but  that  sown  from  the  5th  to  last  of  May  was  severely  handled 
by  the  midge.  I  shall  be  glad  if  you  can  give  me  any  information  as  to 
the  best  means  of  getting  rid  of  the  pest.  I  have  no  doubt  you  are  well 
acquainted  with  its  habits  and  have  often  referred  to  it  in  your  reports. 

If  you  wish  I  will  collect  and  forward  samples  of  eggs  in  season. — 
[Wm.  Heard,  The  Cedars^  Prince  Edward's  Island^  April  23, 1883. 

[The  insect  spoken  of  in  this  letter  was,  without  doubt,  the  Wheat 
Midge  [Diplosis  tritici^  Kirby).  It  has  done  but  little  damage  in  the 
United  States  for  the  last  twenty  years,  and  we  have  not  had  occasion 
to  study  it  particularly,  nor  have  there  been  any  articles  of  importance 
published  about  it  since  Dr.  Fitch's  lengthy  summary  in  the  Transactions 
of  the  New  York  State  Agricultural  Society  for  1860.  This  is  the  best 
account  of  the  midge  ever  published.  Another  excellent  account  is 
found  in  Harris's  Insects  Injurious  to  Vegetation.  We  sent  for  further 
specimens  and  received  the  following  reply :} 

In  accordance  with  the  request  contained  in  your  favor  of  28th  April 
last,  I  now  forward  by  mail  some  specimens  of  wheat  midge,  which  are 
in  good  condition  for  investigation.  This  year  we  would  h^ave  had  a 
magnificent  return  but  for  the  depredations  of  this  insect.  In  some 
districts  the  loss  is  total.  Late-sown  wheat  has  so  far  escaped.  Per- 
haps this  may  be  found  the  only  safe  plan,  but  the  risk  of  bad  weather 
in  September  for  harvest  induces  many  to  run  the  risk  of  early  sowing. 

♦  *  ♦  [Wm.  Heard,  The  Cedars,  Prince  Edward's  Island^  August 
22, 1883. 
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A  little  worm  is  eating  our  pea  vines.  Not  having  noticed  it  before, 
I  thought  I  would  send  you  a  few  specimens  for  determination.  I  send 
them  in  a  small  box  by  this  mail.  If  not  too  much  trouble,  please  tell 
me  the  name,  and  if  it  is  common.  Have  found  it  on  only  one  or  two 
plants,  but  these  plants  were  covered  and  entirely  destroyed. — [F.  H. 
HOESPORD,  Charlotte^Vt.,  June  30,  1883. 

[These  specimens  were  in  poor  condition  and  unrecognizable,  and 
more  were  sent  for,  which  were  received  together  with  the  following 
letter:] 

Yours  of  the  5th  is  at  hand.  I  inclose  in  a  vial,  by  this  mail,  a  few 
of  the  live  worms  which  I  sent  some  time  since.  They  have  grown  so 
much  that  I  would  hardly  recognize  them  if  I  did  not  And  them  on  the 
pea  vines.  They  seem  to  do  much  d  amage,  but  are  not  yet  very  numerous. 
The  first  plant  that  I  discovered  was  completely  covered  with  the  little 
worms  like  what  I  sent  you  first. — [F.  H.  Horsford,  July  8,  1883. 
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[These  were  perfectly  satisfactory,  and  were  easily  recognizable  as  tbe 
Zebra  caterpillar  [Mamestra  piota,  Harris),  figured  and  described  in 
Harris's  Insects  Injurious  to  Vegetation,  in  the  second  report  on  the 
Insects  of  Missouri,  and  in  the  report  of  the  Entomologist  of  the  De- 
partment for  1883.  From  its  conspicuous  appearance,  and  from  the  fact 
that  the  caterpillars  are  gregarious  when  young,  it  is  easily  destroyed 
by  hand  picking.] 


Locusts  in  Yucatan. 

Referring  to  my  dispatch  No.  70,  dated  November  27,  1882,  and  to 
Department  instructions  No.  65  and  75,  dated,  respectively,  January  3, 
1883,  and  June  20,  1883,  I  have  now  the  honor  to  report  as  follows: 

The  flights  of  locusts  reported  by  me  in  my  No.  70  increased  in  size 
and  numbers,  and  invested  the  whole  country,  where  they  have  bred 
with  aj?touishing  prolificacy.  The  situation  of  affairs  here  is  exceed- 
ingly grave. 

The  whole  country  is  now  swarming  with  this  insect  in  both  the  ^''hop- 
per" state  and  as  the  perfect  insect.  Nothing  escapes  their  voracity. 
For  a  time  hopes  were  entertained  that  the  heuequeu  plant*  would  be 
free,  but  now  everything  is  being  destroyed.  Lamentable  stories  are 
brought  in  daily  of  the  utter  destruction  of  promising  corn,  bean,  and 
•henequen  fields  of  vast  extent.  The  peculiar  conformation  of  the  coun- 
try renders  any  systematic  and  eflQcient  warfare  against  them  extremely 
diflQcult,  if,  indeed,  practicable.  Added  to  this  is  the  natural  "laisser 
aller  "  and  indifference  of  the  ordinary  Mexican.  Sporadic  outbursts  of 
energy  are  seen  here  and  there,  but  very  little  is  thus  accomplished. 
The  State  legislature  some  time  ago  passed  a  decree  calling  on  every 
male  inhabitant  of  the  State  to  give  one  day's  work  in  each  week  to- 
wards killing  locusts,  or  in  lieu  thereof  50  cents  per  week. 

The  decree  is  good,  but,  so  far  as  I  can  learn,  it  has  not  yet  been  put 
into  effect. 

The  results  are  already  deplorable;  cattle  and  horses  are  dying  for 
want  of  food;  the  Indian  who  lives  only  on  corn  can  no  longer  depend 
on  the  home  crop,  but  must  buy  imported  corn  at  the  rate  in  city  of 
Merida  of  $3.25  per  **carga"  of  94  pounds,  say  3^  cents  per  pound 
wholesale,  but  by  the  time  it  reaches  the  Indian  it  costs  him  nearly  6 
cents  a  pound.  He  cjin  earn  25  cents  a  day.  Part  of  this  goes  toward 
extinguishing  his  ever  increasing  debt  to  his  employer,  the  remainder 
to  provide  for  his  great,  hungry  family. 

In  1881  there  were  imported  into  this  State  549,626  bushels  of  corn; 
this  year  three  times  this  quantity  will  be  needed,  and  unless  this  plague 
be  abated,  Yucatan  will  very  shortly  have  no  henequen  fiber  to  send 
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about  in  exchange  for  corn.  Money  is  exceedingly  tight ;  exchange  at 
an  extravagant  figure,  and  in  general  the  prospects  of  Yucatan  are  ex- 
ceedingly gloomy. 

I  shall  be  pleased  to  furnish  any  details  the  Department  may  desire, 
or  to  answer  any  questions  that  may  be  put. — [Louis  H.  Aym6,  United 
States  Consul,  Merida,  Yucatan,  August  25,  1883. 


Supposed  Importation  of  Phylloxera. 

The  following  correspondence  having  been  the  subject  of  several 
Associated  Press  dispatches  last  April,  we  print  it  in  full : 

Treasury  Department,  April  17, 1883. 
Sir  :  I  transmit  herewith  a  report  from  the  collector  of  customs  at 
New  York,  dated  the  13th  instant,  in  regard  to  the  importation  at  that 
port  of  vine-cuttings,  which  it  is  suspected  may  be  infected  with  phyl- 
loxera.   The  report  of  the  examiner  who  made  the  examination  is  not 
conclusive  on  the  question  at  issue,  but  even  if  it  were  I  know  of  no 
law  that  authorizes  this  Department  to  prevent  their  delivery.    Dr. 
Battershall,  of  the  appraiser's  office  at  New  York,  suggested  that  the 
clippings  be  submitted  for  examination  to  Professor  Kiley  of  your  De- 
partment, and  they  are  accordingly  transmitted  for  such  examination. 
Please  return  the  paper  with  such  comments  as  you  may  deem  proper. 
Yours,  very  respectfully, 

H.  F.  FRENCH, 

Acting  Secretary. 
Hon.  Geo.  B.  Loring, 

Commissioner  of  Agriculture. 

Customhouse,  New  York, 
Collector's  Office,  April  13, 1883. 
Sir  :  I  herewith  transmit  a  communication  from  the  United  States 
consul  at  Funchal,  inclosing  invoice  of  vine-cuttings.  The  communi- 
cation of  the  consul  was  referred  to  the  appraisers  immediately  on  re- 
ceipt, and  that  officer's  report  thereon  is  herewith  inclosed.  I  also  for- 
ward the  vine  sample  alluded  to  in  the  appraiser's  report. 

Being  unable  to  find  any  provision  of  law  authorizing  the  collector 
to  seize  or  otherwise  interfere  with  importations  of  this  character,  even 
though  the  vines  are  affected  as  surmised,  I  respectfully  refer  the  mat- 
ter to  the  Department,  with  the  request  that  instructions-  be  given  as 
to  any  action  to  be  taken  by  me  in  the  premises. 
Very  respectfully, 

W.  H.  KOBERTSON, 

Collector. 

Hon.  ChAS.  J.  FOLGER, 

Secretary  of  the  Treasury.  0i,.ized.yGoOgIe 
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Port  of  New  York,  Appraiser's  Office, 

April  10,  1883. 

Sir:  Respectfully  referriug  to  the  inclosed  commnnicatiou,  directing 
that  a  microscopic  examination  be  made  of  a  sample  of  certain  vine 
clippings  recently  imported  from  the  island  of  Madeira,  I  have  the  honor 
to  report  as  follows :  I  have  submitted  the  above  sample  to  a  microsco- 
pic examination,  and,  while  I  have  as  yet  been  unable  to  detect  certain 
positive  indications  of  the  presence  of  phylloxera,  I  am  of  the  opinion, 
after  comparing  the  clippings  with  others  of  known  freedom  from 
disease,  that  they  present  appearances  which  are  at  least  suspicious. 
Considering  the  importance  of  this  matter,  I  would  respectfully  suggest 
that  the  clippings  under  consideration  be  submitted  for  examination  to 
Prof.  C.  V.  Riley,  who  I  believe  is  at  present  the  entomologist  of  the 
United  States  Department  of  Agriculture,  and  who  has  devoted  more 
attention  to  this  special  subject  than  any  other  American  scientist. 

An  investigation  would  require  experience  of  a  peculiar  nature,  and 
would  involve  a  more  complete  acquaintance  with  the  physical  appear- 
ance of  the  healthy  and  diseased  vine  than  I  can  make  claim  to. 
Respectfully, 

J.  B.  BATTERSHALL. 

The  Hon.  A.  G.  Ketchum. 

Washington,  April  18, 1883. 

Sir:  In  reply  to  the  letter  of  the  Assistant  Secretary  of  the  Treas- 
ury, with  inclosures  from  the  New  York  Custom-House.  respecting  an 
invoice  of  vine-cuttings  from  Madeira  suspected  of  "phylloxera  disease,'^ 
I  would  submit  the  following: 

The  samples  submitted,  upon  examination,  furnish  no  sign  whatever 
of  Phylloxera,  and  it  is  extremely  doubtful  whether  any  trace  of  Phyl- 
loxera could  be  discovered  upon  any  of  the  cuttings :  Ist,  because  Phyl- 
loxera is  not  known  to  be  destructive  in  Madeira;  and,  2d,  because  it 
could  only  be  found  in  winter  eggj  which,  even  in  countries  where  Phyl- 
loxera abounds,  is  extremely  rare.  Hence  the  chances  of  the  introduc- 
tion of  the  pest  upon  these  cuttings  are  so  very  remote  as  not  to  be 
worth  considering.  But,  even  if  the  cuttings  came  from  a  country 
badly  infested  with  Phylloxera,  the  danger  of  the  introduction  of  the 
I)e8t  upon  theih  would  be  very  slight,  the  reasons  for  which  conclusion 
I  have  already  discussed  in  the  American  Naturalist  for  March,  1881, 
and  I  beg  leave  to  inclose  a  copy  of  said  article,  which  gives  in  addi- 
tion a  succinct  statement  of  the  life  habits  of  the  insect. 

Even  were  it  possible  to  introduce  the  insect  with  these  cuttings,  no 
harm  could  result  so  long  as  they  were  sent  to  any  part  of  the  United 
States  east  of  the  Rocky  Mountains,  since  the  Phylloxera  is  indigenous 
here.  On  the  same  supposition  that  the  cuttings  were  badly  infested, 
prudence  would  dictate  that  they  should  not  be  sent  to  the  Pacific  coast, 
or  those  portions  of  it  where  the  Phylloxera  does  not  yet  exist ;  but 
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for  the  reasons  first  given  I  do  not  hesitate  to  say  that  there  can  be  no 
danger  in  sending  them  even  there,  and  as  it  seems  that  there  is  no 
law  to  warrant  their  detention  they  may  certainly  be  forwarded  without 
fear  of  injury. 

Respectfully, 

0.  V.  RILEY, 

Untomologist. 
Hon.  Geo.  B.  Loring, 

Commissioner  of  Agriculture. 


FX7RTHER  REPORTS  ON  THE  GROWTH  OF  PTRETHRUM. 

California.    San  Bernardino,  Angust  12, 1883 James  S.  Brooks. 

I  have  a  few  plants  of  pyrethrum  now  in  flower,  raised  from  seed  that 
I  sent  East  for  last  year,  but  as  I  do  not  know  how  to  prepare  the  pow- 
der for  the  purpose  of  destroying  insects  I  shall  let  the  seed  ripen  and 
plant  again  next  season,  hoping  that  I  will  succeed  better,  as  but  very 
few  plants  came  up. 

Canada.    Dandaf^,  Ont.,  June  22, 1882. — John  A.  Fisher. 

I  have  much  pleasure  in  inclosing  you  three  flowers  raised  by  me 
from  the  pyrethrum  seed  which  you  so  kindly  sent  me  a  little  over  a 
year  ago.    The  plants  that  I  have  are  in  a  perfect  mass  of  bloom. 

Canada.  Riverside,  Toronto,  September  9, 1883. — Alfred  H.  Moore. 
A  plant  of  the  1881  seedlings  of  pyrethrum  rose  bloomed  last  May 
(1883)  so  gloriously  as  to  elicit  a  notice  in  the  Evening  Telegram  of  this 
city.  Had  in  bloom,  nearly  at  same  time,  twenty-seven  heads,  but  no 
fecundated  fruit.    Are  the  flowers  all  entomophilous,  and  so  abortive! 

Illinois.    Champaign,  July  12,  1882. — S.  A.  Forbes. 

Concerning  the  pyrethrum  seed  sent  me,  I  believe  that  I  have  not  re- 
ported that  I  succeeded  in  raising  a  few  plants  last  year,  although  most 
failed  because  of  the  severe  drought.  Those  that  grew  survived  the 
winter,  blossomed  this  summer,  and  matured  their  seed  about  three 
weeks  ago.  This  was  Pyrethrum  roseum.  The  seed  of  both  species  has 
come  op  sparingly  this  spring,  injured  this  time  by  the  extremely  wet 
weather* 

Iowa.    Garrison,  June  10, 1882. — James  H.  Dickson. 

I  received  a  package  of  pyrethrum  seed  (insect-powder  plant)  in  the 
spring  of  1881  from  Professor  Riley,  and  sowed  seed  in  a  shallow  box 
and  placed  it  in  a  hot-bed.  The  seed  nearly  all  grew,  and  were  trans- 
planted to  the  garden  the  latter  part  of  April.  They  grew  fast  and  had 
a  few  blooms  the  latter  part  of  September,  but  not  enough  to  pay  for 
the  gathering*    Before  hard-freezing  weather  set  in  I  gave  the  bed  a 
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light  covering  of  leaves,  at  the  same  time  lifting  a  few  plants  and  pot- 
ting them,  thinking  if  I  lost  those  iu  the  open  ground  that  I  would  still 
have  a  start;  but  those  in  the  open  ground  started  with  a  vigorous 
growth,  and  today  (the  10th  of  June)  gathered  a  handful  of  blooms 
from  a  space  5  feet  square.  The  blooms  of  those  kept  in  the  house  are 
inferior  to  the  others.  The  seed  received  of  you  this  spring  I  gave  the 
same  treatment,  with  almost  an  entire  failure  5  have  several  plants  of 
each  kind.  We  were  well  pleased  with  our  former  success,  and  expect 
to  gather  blooms  enough  this  season  to  make  powder,  so  that  we  can 
try  its  virtues  on  all  kinds  of  insects  that  infest  house  plants. 

Kansas.    Manhattan,  May  2,  1883.— S.  C.  Wells. 

I  gave  away  a  part  of  the  pyrethriim  seed  you  sent  me  last  spring, 
and  planted  tbe  rest;  some  of  them  came  up,  but  our  dry  winds  or 
something  else  destroyed  all  but  one  plant.  That  one  is  now  growing 
and  looking  well. 

Massachusetts.    Franklin,  June  18, 1882.— Ruth  H.  Smith. 

The  seeds  of  the  Pyrethrum  roseiim  received  from  you  early  in  April, 
1881,  were  planted  according  to  direction.  They  came  up,  but  did  not 
seem  to  thrive  well  during  the  year.  However,  a  few  plants  survived 
the  severe  hail-storm  of  July  4,  and  wintered  well  without  any  covering. 
They  bloomed  first  about  three  weeks  ago. 

Michigan.    Burnside,  October  22,  1883. — Michael  Jj  KrawvEN. 

According  to  your  request  I  write  to  inform  you  of  my  success  in  rais- 
ing the  pyrethrum.  I  sowed  the  seed  in  a  dark,  sandy  loam  spot  iu  my 
garden  on  the  23d  of  May.  Of  the  P.  carneum  but  one  plant  grew; 
P.  ro»dMW,tive;  P.c/»6rart(iP/briw/Hfrom  Austria,  none;  P.cinerarice/olium 
from  California,  about  Ihirty-five  plants  grew.  None  of  them  have  come 
to  maturity.     Will  the  P.  roseum  stand  the  winter  without  protection! 

Mississippi.    Oxford,  April  28, 1883.— R.  W.  Jones. 

The  pyrethrum  plants,  which  I  mentioned  in  my  report  of  January  11, 
1883,  are  now  blooming  beautifully.  L  send  you  specimens  of  the  blooms 
and  leaves.  They  are  (1)  Pyrethrum  roseum,  (2)  Pyrethrum  cineraricB- 
folium,  I  think  the  only  difficulty  here  in  growing  the  plant  is  in  get- 
ting it  started.  From  my  experience  thus  far  I  am  led  to  the  conclu- 
sion that  in  Mississippi  the  best  time  for  sowing  the  seed  is  in  Oc- 
tober; seeds  sown  in  the  spring  do  not  do  so  well,  though  I  succeeded 
in  raising  some  plants  from  seed  sown  in  the  spring.  The  hot,  dry  sum- 
mer of  this  latitude  is  a  severer  trial  to  the  plants  when  young  than 
our  winters  are.  In  the  spring,  too,  the  rains  are  too  heavy  and  too 
often  repeated  for  the  young  plants  to  thrive.  It  is  very  interesting  to 
watch  insects  that  are  attracted  by  the  brightness  of  the  colors  of  P. 
roseum,  as  they  fly  to  the  bloom  and  suddenly  leave.    I  note  that  some 
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small  insects,  of  wliich  I  send  you  specimens,  and  the  bumblebee  seem 
to  use  the  blooms  without  hurt. 

[The  insect  mentioned  is  Cerotoma  caminea^  Fabr.] 

New  York.    Rochester,  June  11,  1882. — M.  Alden. 

The  seeds  of  Pyrethrum  roseum  sent  to  me  fifteen  months  ago  were 
divided  into  two  parts  aiul  planted:  1st,  in  a  gravelly  loam — these 
did  not  live:  2d,  in  a  flower  bed  partially  shaded  in  summer,  having  a 
southern  exposure,  and  composed  of  leaf-mold,  one-half;  well-rotted  cow 
manure,  one-fourth;  claj',  one-fourth.  Liberal  additions  of  waste  cof- 
fee-grounds have  been  thrown  on  this  bed  from  time  to  time.  The  py- 
rethrum ijlanted  there  is  in  fine  condition,  and  is  now  in  bud ;  the 
plants  are  about  18  inches  high.  They  did  not  flower  last  summer,  and 
the  roots  were  left  out  all  winter,  protected  by  three  inches  of  leaves  and 
manure. 

Pennsylvania.  New  Bloomfield,  October  2,  1883.— E.  W.  Claypole. 
in  the  spring  of  1881  you  sent  me  some  seed  of  the  Persian  insect- 
plant,  P.  roseum.  I  sowed  some  of  it  and  it  came  up  well.  It  grew 
through  the  summer  in  a  box  and  was  left  out  through  the  winter.  The 
roots  being  much  exposed  by  the  sides  of  the  box  were  liable  to  be  killed 
by  frost.  Yet  it  lived.  I  was  away  from  home  during  the  cold  part  of 
the  winter,  which  came  before  Christmas,  but  at  my  return  the  plants 
were  alive  and  continued  so,  at  least  some  of  them,  until  they  began  to 
grow  in  the  spring,  when,  unfortunately,  they  were  forgotten  and  ex- 
posed to  a  cold  rain  and  sudden  hard  frost  in  March,  which  killed  them 
in  the  growing  state.  In  the  spring  of  1882  I  sowed  again  some  of  the 
same  seed,  which  I  had  kept  over,  and  also  some  of  the  Dalmatian  species, 
P  cinm'ariw/olium.  Both  came  up  well.  The  seed  leaves  of  the  latter 
were  less  spatulate  than  those  of  the  former,  and  the  later  leaves  came 
more  freely.  Altogether,  the  latter  is  the  more  freely  growing  plant. 
They  flourish  well  through  the  summer,  and  though  the  winter  was  a 
very  cold  one  (in  Pennsylvania),  yet  with  very  little  shelter  (such  as 
that  of  an  open  shed  or  an  unwarmed  room)  the^^  survived  it,  and  in 
the  spring  began  to  grow  very  early.  May  add  that  the  Dalmatian 
species  was  evergreen,  retaining  its  leavCvS  all  the  winter.  The  other 
was  not.  In  the  spring  I  planted  them  in  an  open  border,  where  they 
grew  well  and  flowered,  especially  the  Persian  plant,  the  flowers  being 
crimson,  magenta,  and  white.  The  other  species  did  not  bloom  as  freely. 
1  do  not  know  how  they  will  bear  the  winter  in  the  ground,  but  the 
probability  is  in  their  favor.  Judging  from  appearances  the  seed  of 
neither  species  was  matured. 
8993— Bui.  4 7 
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in  Pemambnco,  64. 
exports  from  Bahia,  67,  69. 
imports,  67. 
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remedy,  anew  East  Indian,  88. 
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Habits  and  natural  history,  28. 
Remedies  not  applicable  to,  29. 
Cranberry  insects,  differing  in  Xew  Jersey  and  on 
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coccana,23.) 
Cranberry  root- worm,  mode  of  attack,  33. 

reference  to,  38. 

Cranberry  span-worm : 

Description : 

Imago,  26. 

Larva,  26. 

Enemies  of,  27. 

Habits  and  natural  history  of,  26,  27. 
Remedies  against: 
Flowing,  27. 
Kerosene,  27. 
Pyrethrum,  27. 
Time  of  appearance  of  first  brood,  26w 

second  brood,  26. 
Cranberry  tip- worm,  the,  80. 
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against,  30. 
Cranberry  vine  worm : 
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Remedies: 
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Kerosene,  17,  20. 
Machines,  20. 
Paris  green,  16. 
Pyrethrum,  16,  20.  ^  t 
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Ci"auberry  vine  worm: 
Keiuedies: 

Tobacco,  16. 
Whit*!  hellcboro,  14,  15. 
Time  of  appearance,  12. 
Cr.iiibeiry  worm,  the  red  striped. 
Description  and  hjibits,  31'. 
Kenudy  against,  3?. 
Crawford.  M..  li»it«r  fi-om.  88. 
Crickets  lujuriuj;  tho  cranberry,  30. 
Cym.»U)))hora  pampinaria.     (See  Cranbciry  span- 
worm.). 

D  i 

Dactylopius  dcistiuctor  on  orange,  85.  , 

Dactylotiim  idctuni,  57. 

Dickson,  Jame.s  II.,  report  on  Pyrrthrum,  95-96. 

Diplosi.H  tritici.  91. 

Dyna>tes  tityus,  78.  I 

E. 

Eleodt^  (luadricollid  injuring  gmpe    in   Caliibr- 
uia.  90. 

Fall  web- worm.     (See  Spilo.soma  cunea.) 

' '  Kire  worm,'  or  '*  Vine  worm,"  10. 

Fislier,  James  B.,  letter  from,  79.  ' 

Firtljer,  John  A.,  niport  on  Pyrethrum,  95.  I 

Forbes,  S.  A.,  report  on  Pyrethrum,  95. 

Fninklin,  James,  b-tter  fron*,81,  83. 

Frtuoh,  11.  F.,lett<^r  fiom.  on  Phylloxera,  93. 

Fri.'^bii-,  S.  E..  Itttor  from,  77. 

O. 

Gnleruca  xanthomebena,  90. 

Geometer,   the    chain-spotted,    injurious    to    tho 

triaul  erry,  31. 
(JnathoceruH  comutus,  90. 
Grape-vine  cola«pi8,  the,  79,  80. 
Grapholitha  caryH'ana,  25. 
(irvllus  uegU'Clu.s,  30. 

H. 

Hallsidota  caiya*, 

description  of  larva,  42. 
injuring  the  hop  vine,  42. 
Harper.  Joseph  A.,  letter  from,  79-80. 
Heard,  William,  lett^irs  from,  90,  91. 
Hellebore  a  remedy  against  pine  aaw-tliea.  76. 
Hemijitera.  species  in  crauberrj'  bogs,  33. 
Hibiscus  triouumapoHHiblo  food-plant  of  Aletia,  88. 
.    Hickoiy  tnssock-muth,  the,  42. 
Hippi.scu.s  lialdemannii,  .56. 
Honioptera,  species  in  cranberry  bogs,  33. 
Hoj)  bliglit  not  produced  by  insects,  38. 
L'lub,  the.     (See  HydroM'ia  immanis  ) 
insects : 
A])his  humuli : 
Natural  enemies: 

A«lalia  bipnnctata,  4H. 
('hilocorus  bivulneius,  48. 
Coccinella  9-notata,  48. 
Fungidd  di.Heasf,  49. 
Syrphus  tly,  49. 
Notes  on   habits  and   natui-al   history, 
42-47. 


Hop  insects : 

Aphis  humuli : 

Keroediea,  when  best  useil.  47. 
Carbolic  acid,  47. 
Carbolic  soaps,  48. 
(Quassia,  47. 
Soluble  phenyl,  48. 
Whale-oil  soap,  47. 
Diabrqtica  12-punctata,  50. 
Uop-viue  leaf-hopper,  49,  50. 
Modeof  attack,  49. 
Remedies,  50. 
Phyllotreta  vittat.i.  50. 
Psylliodes  punctulata.  50. 
Systona  frontalis.  50. 
insects,  report  on.  by  John  B.  Smith.  31. 
mutWe-head-i,  how  pioduced.*34.  38. 
fnout  uiolh,  the,  39. 
Description  and  natural  history.  39. 
Remedy  against,  39. 
Horsford,  F.  H.,  letters  from,  91. 
Hostetter,  J.  C,  lettei-s  from,  76. 
Hydrtpcia  inmianis,  34,  38. 

Descriptiim  and  natural  history,  34. 
Enemies,  37 
Calo.soma  caliduni,  37. 
Skunks,  36. 
Remedies : 
AmmonlattHl  phosphate,  37. 
Coal  and  wood  ashes,  37. 
Destniction  of  larva  in  vine,  36 

pupa  in  ''  grubbing,"  36. 
Kxpo>ure  of  roots,  37. 
High  hilling,  37. 
Hydro'cia  micacea,  38. 
obliqua,  39 

1. 

Insecticides : 

(See,  al.so,  remedies  for  cotton,  cranberry, 
and  hop  insects.) 
"SquibVs  8oluti<)n."     (.St'**  Carbolic  acid.) 
Formula  of,  47. 
Water  proof  74,  75. 
Advantage  over  others.  74. 
Formula  for  making,  74. 
lulus  multistriatus,  89. 
Ixodes  bovis,  78,  85. 

J. 

Johnson,  Lawrence  C,  letter  from,  78. 
Jones,  R.  W.,  rojmrt  on  Pyrethrum,  97. 

K. 

Kerosene  emulsion,  "  Bounetheau's."  87. 

for  de.Htrojing  mites.  79. 

formula  of,  20. 

how  best  applied,  20. 

not  best  to  use  after  eo?  lain 

perio<l,  21. 
notes  of  the  use  of  certain 

formulas,  87. 
use  of    in    destroying  cran- 
berry worms,  17-20. 
Klrwven,  Michael  J.,  report  on  Pyqethrum,  96. 
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Lacluiosterna  tristis,  79. 
Lecaniam,  an  undescribed  specien  on  oak,  84. 
Lockwood,  Rev.  Samuel,  letters  from,  84,  90. 
Locusts  in  Yucatan,  92. 

injuring  the  cranberry,  30. 
injuiious  to  cotton  in  Brazil,  65. 
migratory,  in  New  Mexico,  53. 
"native."  oJ'  Rocky  Mountain  region,  o6- 

60. 
renieilies  against  depre<lations  by.  31. 
ditching.  53. 
gathering    and     crushing    in     wagon 

sheets,  53. 
kerosene,  31-53. 
py  ret  brum ,  31. 
turkeys*,  31. 
special  food  plants  of,  58, 59. 
Lophynis.  a  species  of,  injuring  pines  in  Arkan- 
sas, 76. 
Lucas.  C,  letter  from,  88. 

M. 

Macroceutrns  delicatus  parasitic  uponTeraaoxy- 

coceaua,  25. 
Mamestra  picta,  hand-picking  a  remedy  for,  92. 

injuring  pea  vines.  91.  92. 
Mealy  bug.  the,  85. 
Melanoplus  cinereus,  58. 

deva.stator,  58. 
Mellichamp,  J.  H.,  letter  from,  84. 
Menelas,  C,  letter  fi-ora,  80. 
Moore,  Alfred  H..  letter  from,  88. 

repoi  t  on  Pyrethrum,  95. 
Moseley.  W.  A.,  letter  from,  76. 
Murvite  solution,  mode  of  application,  e6. 

a   remedy   against   the    mealy 
bug,  86. 
Mytilaspis  citricola,  71. 

destroyeil  by  cold,  75. 
gloverii,  71. 

N. 

Xcal.  Dr.  J.  C,  letter  from,  87. 
Xewlon,  W.  S.,  letter  from,  78. 


-  CEdipoda  aequalis,  30. 
collaris,  30. 
eucerata,  30. 
maritima.  30. 
Orange  rust  mite.  8,5. 

tap-root  disease,  how  cau.sed,  86. 
tree  injured  by  Raphigaater  hilaris,  81-83. 
Orgyia  leucostigma,  description,  41. 

injuring  the  hop,  41. 
i-omedles,  41. 
Oxytropis  lambcrtii,  52. 


1   Paria  aterrima  iujuriug  strawberries,  88, ,89. 
I  Paris  green,  70. 

Parlatoria  pergandii,  71. 
I  Peti oleum,  crude,  veratia  kcrosen<r  and  creosote,  fc7. 

Pezotettix  albus,  58. 
!  borckli,  58. 

dodgei.  57. 
i   Phyllotreta  vittata.  50. 

Phylloxera,  supposed  importation  of.  93. 
j  Plumer,  William,  letter  from.  74. 
■  Psinidia  wallula,  59. 
I  Psylliwles  puuctulata,  50. 

Pyi-ethrum  as  an  insecticide,  74. 

further  reports  on  the  growth  ot,  95. 
I  on  roaches.  87. 


R. 


Raphigaater  hilaris  injuring  the  orange  tree,  81- 
83. 
red  rust  attributed  to,  82. 
Riley,  C.  V.,  on  dimorphism  in  Teras  oxycoccaua, 
24. 
unity  of  habit  in  parasites,  25. 
supposed  importation  of  Phyl.ox- 
ern,  93. 
Robertson,  TV.  H.,  letter  from,  on  Phylloxera.  93 
Rust  mite,  the  orange,  85. 

S. 
Sand  bee,  78. 

Sarcophaga  georgina.  killing  animals  and  human 
beings,  78. 
remedies: 
calomel,  79. 
carbolic  acid,  79. 
chloroform,  79. 
Sawlfj',  a  pine,  from  Arkansas,  76. 

larvto  of,  on  wheat  heads,  76,  77. 
Scardia  cloacella,  in  dried  fungus,  77. 
Scale  insects,  report  on  the  effects  of  cold  opon.  in 
Florida,  70. 
tables,  giving  pesults  of  cold  artifl- 
clally  produced,  72,  73. 
Screw  worm,  the,  78. 
Smith,  John  B  ,  report  by,  upon  cranberry  and 

hop  insects,  9. 
Spilosoma  cunea  injuring  the  hop,  41. 

remedy,  41. 
Stelidota  strigosa  injuiing  strawbeaies,  81. 
Stenobothrus  maculipeunis,  30. 
occipitalis,  58. 
.  Strawberry  fruit-beetles,  80. 
Sugar  cane,  diseased,  68. 
Syrphus  tly  mistaken  for  the  parent  of   the  hop 

grub,  34. 
Systena  frontalis,  50. 


P. 


Papilio  cresiihoutea  destroyed  by  a  si>eoies  ot  Mu. 
Mutilla,  87. 
destroyed  by  'sugar  ants, "  87. 


Tachinid,  a  species  parasitic  upon  Teras  oxycoc  . 

cana,  25. 
Tansy,  oil  of,  as  an  insecticide,  87. 
Tenebrio  molitor,  90. 
obscurus,  90. 
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Ter»8  Cinderella,  22. 
nialivorana,  22. 
oxycoocana,  22,  24. 

AbeeDce  of,  from  Maasacbasetts,  22. 
Dimorphism  of,  22,  24. 
Description  of  egg,  24. 
Larva,  24,  25. 
Moth,  23. 
Papa,  25. 
Enemies  of,  25. 
Food  plants  of : 

Apple,  24,  25. 
Cranberry,  24,  25. 
Whortleberry,  25. 
Natural  history,  28. 
Kemedies    ag^st,    25.     {See,    also, 
remedies    against    cranberry   vine 
worm,  14-22.) 
Fires,  &c.,  26. 
Flooding,  25. 
vacoiniivorana,  22. 
Tomonotns  snlphareus,  30. 
Tortrix  Cinderella,  24. 
maliverana,  24. 
oxycocoana,  24. 
palndana,  25. 
vacciniivorana,  24. 
Triboliiun  femigineum,  90. 


Tussock  moth,  the  white-marked.    <  Set  Orgjia 

lencostigma.) 
Typhlodromus  pyri,  79. 


V. 


Vanessa  comma : 

Description,  40. 

Larva  of,  ii^arions  to  the  hop  vine,  40. 
'         Bemedies : 
'  Hand  picking,  40. 

!  Voyle,  Joseph,  letters  firom,  75,  85.  86. 
'  report  on  effects  of  cold  on  orauge  scale 

insects,,  70-73. 

W. 

Wells,  S.  C,  report  on  Pyrethram,  96. 
Wheat,  saw-fly  larva  iiOnring,  76, 77. 
Wheat  midge,  the,  90.  91. 


Zerene  catenaria : 
Description : 

Larva,  81. 

Moth,  81. 
KemiMlIes  against,  31. 
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Depabtment  of  Aoeioultuee, 

BuBEAu  OP  Bntomoloot, 
Washingtonj  D.  (7.,  January  9, 1886. 
Sib  :  One  of  the  obstacles  which  the  economic  entomologist  encoan- 
ters  in  this  country  is  the  impossibility  of  properly  referring  by  name 
to  the  majority  of  the  insect  enemies  and  parasites  of  very  many  of  the 
most  prominent  injurioas  species.  This  difficolty  has  been  greatly  felt 
in  the  work  of  this  Bureaa^  and  some  endeavor  has  been  made  to  have 
certain  families,  like  the  Tachinid»  and  Syrphidae  in  Diptera,  worked  up. 
In  the  smaller  Hymenoptera  a  very  large  amount  of  undescribed  ma- 
terial has  been  reared,  and  as  Mr.  Howard  has  made  a  specialty  of  their 
study,  I  have  desired  that  he  devote  whatever  time  he  can  well  spare 
from  his  other  duties,  to  working  this  material  up.  The  paper  here- 
with presented  is  the  first  of  a  series  of  descriptive  papers  which  are 
intended  to  overcome  the  difficulty  mentioned,  and  which,  being  tech- 
nical and  intended  for  circulation  among  entomologists,  need  only  be 
printed  in  limited  edition. 
Eespectfully, 

0.  V.  BILBY, 

Untomologist 
Dr.  OEOBaE  B.  LoBiNO, 

Oammissioner  of  Agriculture. 
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FAMILY  CHALCIDIDiE. 


Subfamily  LEUCOSPHf  JB.     ^ 
Oenns  Lbitoospis  Pabr. 

In  this  genas  the  fore  wings  are  folded  as  with  the  trae  wasps,  the  hind  femora 
are  greatly  thickened;  the  tibi»  are  broadened  at  their  extremities,  and  the  oyipos- 
itor  of  the  female  is  onrled  up  over  the  dorsum  of  the  abdomen,  nsaally  reaching  to 
the  thorax. 

1.  Lenoospis  afflnis  Say. 

This  species  is  represented  by  two  d  specimens  taken  in  Northern 
Virginia  in  September.  It  is  a  common  species,  fonnd  from  Canada  to 
Texas,  and  is  supposed  to  live  in  the  nests  of  wild  bees.  [0.  Y.  B. 
ColL] 

Subfamily  CHALCIDIN^. 

The  three  genera  which  we  shall  consider  in  this  subfamily  may  be 
separated  as  follows : 

A.  Abdomen  x>etiolated Spiloohalois. 

B.  Abdomen  sessile. 

a.  Posterior  tibia  produced  to  a  single  spine  at  tip.    Antenn»  inserted  at  the 

middle  of  the  face Chalcis. 

h.  Posterior  tibia  two-splned.    Antennao  inserted  below  the  middle  of  the  face. 

Halticubixa. 

Note. — In  this  first  paper  on  the  Chalcididse  in  the  collection  of  the  United  States 
Department  of  Agriculture  and  that  of  Dr.  C.  Y.  Riley,  which  has  been  constantly 
used  in  the  work  of  the  Department,  I  have  taken  up  the  six  subfamilies  Leucospince, 
ChalcidincBf  Encyrtin<Bt  Aphelinin(Bf  ElaohistincBf  and  ElasmincB,  In  numbers  these  sub- 
families are  not  largely  represented,  but  the  material  is  mainly  undescribed  and  is 
rendered  valuable  by  the  accompanying  not^s  on  habits  and  dates  of  issuance,  which 
are  connected  with  numbers  in  the  collections.  The  hosts  not  specifically  referred  to 
are  undetermined  by  Dr.  Riley,  and  are,  so  fur  as  known,  undescribed. 

L.  O.  HOWARD. 

January  1,  1885. 
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Genus  Spiloohalois  Thomson. 

Head  triangular ;  anteunad  separated  at  base  by  a  triangrnlar  notched  elevation  ; 
thorax  asually  marked  with  yellow  ;  metathorax  rugose ;  fore  wings  with  long  mar- 
ginal and  postmarginal  veins ;  abdomen,  subglobose;  petiole,  moderately  long,  cylin- 
drical ;  posterior  margin  of  the  femora  densely  serrate,  except  in  mUaourieniia,  which 
has  four  widely  separated  teeth ;  posterior  tibiss  produced  into  a  spine,  and  middU 
tibia  with  a  distinct  spine. 

2.  (1)  Spiloohalois  mariae  (Riley). 

This  common  parasite  has  been  reared  from  the  following  insects: 
Anthercea  polyphemt^. — 24  ^ ,  23  $  *  specimens  were  bred  from  a 
cocoon  of  this  species  by  V.  T.  Chambers,  at  ]f  ew  Orleans,  La.,  in 
1869.  The  collection  also  contains  specimens  bred  from  the  co- 
coons of  this  moth  by  Dr.  Hoffmeister,  at  Fort  Madison,  Iowa. 
[O.  V.  R.  Coll.] 
Samia  cecropia. — Specimens  bred  by  Mrs.  Treat,  at  Vineland,  N.  J. 

[C.  y.  R.  Coll.] 
Callosamia  promethea. — Same  as  preceding.    [C.  V.  R.  Coll.] 
Attdcm  cynihia. — From  a  lot  of  202    cocoons  received  from   S. 
Lowell  Elliot,  New  York  City,  were  bred,  in  May,  1881,  113  9  ^s, 
36  $  's.    The  former  varied  from  4™™  to  8"™  in  length,  and  the 
latter  from  3.5°>'"  to  6°°».    [Dept.  Agr.  Coll.] 

Specimens  bred  from  this  species  were  received  from  A.  H. 
Mundt,  Fairbury,  111.     [C.  V.  R.  Coll.] 
Thyridopteryx  ephemerceformis. — A  specimen  was  bred  from  a  bag 
of  this  insect.  May  11, 1869,  at  Saint  Louis.    [C.  Y.  R.  Coll.] 

3.  (2)  Spiloohalois  misBouriensis  n.  sp. 

Female, — Length,  5"»™.  Posterior  femora  with /our  widely  separated  teeth.  Color, 
bright  scarlet,  marked  with  black  as  follows:  Flagellum  of  ant«nnsB,  witli  the  excep- 
tion of  chih  at  tip  ;  clypeus  and  occiput ;  a  large  circalar  spot  on  the  mesouotiim  ;  a 
trausvorse  band  ou  the  metanotum ;  an  irregular  spot  on  each  side  near  tip  of  abdomen ; 
a  large  spot  ou  each  side  of  the  thorax  just  below  tegul» ;  a  dorsal  spot  near  the  tip 
of  the  posterior  coxse  ;  a  minute  circular  spot  on  the  dorsum  of  each  hind  femur,  and 
two  large  round  spot^  latero-ventrally,  one  in  the  middle  and  one  at  tip  ;  spines  of 
femur;  a  spot  at  the  base  of  the  hind  tibise.  The  wings  are  slightly  dusky,  with  a 
pronounced  fuscous  spot  around  club  of  stigmal  vein ;  stigmal  club  securiform, 
entire  ;  all  wing  veins  brown. 

Described  from  1  captured  9  (  $  auknown),  Saint  Louis,  Mo.,  July. 
fC.  y.  R.  Coll.] 

Seems  to  come  nearer  to  Smicra  lanieri  (Guer.),  Cuba,  than  to  any 
other  described  species. 

4.  (3)  Spiloohalois  virens,  u.  sp. 

i/a/«. — Length,  8™"* ;  expanse,  le"»™ ;  greatest  width  of  fore  wing,  3.2*"™.  Resemblea 
somewhat  ^wi.  marict  {Riley).  Pedicel  short  and  slender ;  hind  femora,  12-15  toothed. 
Colors,  bbkck  and  yellow  j  facial  grooves,  vertex,  aud  occiput  black ;  remainder  of  head 
yellow;  scape  of  antenna)  yellow,  bhack  above  near  tip;  flagellum,  black;  first  three 
joints  brownish  below;  pronotum  yellow,  with  a  black  spot  anteriorly  and  one  at 
each  dorsal  lateral  angle  ;  mesoscutum  black,  with  four  narrow  longitudinal  stripes ; 


axillsD  yellow,  black  at  tip ;  mesosoutellam  yellow,  with  a  broad  central  longitadinaS 
black  band ;  metanotam  yellow,  with  a  transyerse  black  band  and  with  two  l(Higi- 
tndinal  lateral  bands;  pedicel  black  with  a  large  yellow  spot  above;  abdomen  yel- 
low, the  joints  above  edged  with  black ;  front  and  middle  legs  entirely  yellow,  except 
that  the  middle  coxse  and  trochanters  are  tinged  with  brown  at  base;  hind  cox8& 
black,  with  a  forked  yellow  stripe  outside  and  a  broad  yellow  band  inside  ;  hind  fe- 
mora yellow,  inner  disk  edged  with  black,  outer  face  with  a  short  oblique  tapering 
black  stripe ;  hind  tibite  and  tarsi  yellow,  the  former  with  a  brown  shade  on  th& 
edge  toward  the  femora ;  wings  slightly  cloudy,  veins  yellow ;  stigmal  club  entire* 

Described  from  1  S  collected  at  Fort  Madison,  Iowa,  by  Dr.  A.  W. 
Hoffmeister.     [C.  V.  R.  ColL] 

5.  (4)  Spilochalcis  odontotse,  n.  sp. 

Male, — Length  of  body,  2.4'"'° ;  expanse  of  wings,  5.4"*'".  General  color  Fight  lemon- 
yellow;  flagellum  of  ante  nnte  with  a  strong  ferruginous  tinge;  occiput,  black;  pro- 
notnm  with  a  small  black  spot  on  either  side ;  mesocutum  with  a  median  faintly-de- 
fiued  black  spot ;  mesoscntellum  with  a  similar  well-defined  spot ;  borders  of  all  mes- 
onotal  sutures  black,  the  posterior  and  outer  borders  of  the  scapnlse  more  widely 
edged  with  black  than  the  other  parts;  metanotum  and  metasternum  with  blackish 
patches;  pedicel  nearly  white,  semi-transparent;  abdomen,  honey-yellow,  each  seg- 
ment edged  with  black,  second  segment  bright  lemon-yellow ;  legs  nearly  white ;  hind 
coxes  with  a  dusky  spot  at  internal  base ;  teeth  of  hind  femora  black,  and  both  hind 
femora  and  tibiio  faintly  mottled  with  ferruginous.  Wings  clear;  veins  nearly 
black ;  stigmal  club  slightly  notched. 

Described  from  1  S  specimen,  bred  July  31, 18S4,  from  the  pupa  of 
Odontota  scuteUaris^  mining  leaves  of  Eobinia  pseudaoacia  at  Washing 
ton,  D.  C.    [G.  V.  E.  Coll.] 

6.  (5)  SpUoohalcis  delira,  (Cress). 

This  species  was  described  by  Oresson  from  a  male  specimen  collected! 
in  Texas  by  Belfrage.  Two  females  studied  in  this  connection,  on& 
taken  by  Mr.  Scbwarz  in  Florida  (Haw  Creek),  in  July,  1883  [Dept.. 
Agr.  Coll.],  and  the  other  collected  on  cotton  by  Mr.  Patton,  at  Selma,, 
Ala.,  October,  1881  [C.  V.  R.  Coll.],  seem  without  much  doubt  referable- 
to  this  species,  and  I  so  place  them  pending  an  actual  comparison  of 
specimens. 

7.  (6)  SpUoohalois  alblfrona  (Walsh). 

This  is  the  species  described  by  Walsh  (Trans.  111.  State  Agr.  Soc.  iv.,. 
1861)  as  a  secondary  parasite  on  his  Pezotnachus  minimu>8^  bred  from  the 
army  worm  (Leucania  unipuncta^  Haw.).  It  was  originally  described  as  a 
Chalcisy  but  evidently  belongs  in  Spilochalcis.  It  is  represented  by  one 
poor  specimen.     [C.  Y.  R.  Coll.] 

Genus  Chalcis  Fabr. 

Head  short,  triangular ;  antennae  inserted  a  little  below  the  middle  of  the  face,, 
their  bases  but  slightly  separated,  and  the  scape  entirely  contained  within  the  an- 
tennal  groove ;  postmarginal  vein  of  the  fore  wings  shorter  than  the  marginal ;  ab- 
domen almost  sessile,  oblong,  subtriangnlar ;  anterior  femora  subfusiform,  posterior 
ovate,  with  a  crenate  lower  margin ;  middle  tibiaB  each  wiSi'^a  s^ur  at  tipcy  poste- 
rior tibifiB  prolonged  at  tip  into  a  spur. 
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8.  (1)  Chalois  ovata  Say. 

A  namber  of  specimens  of  this  species  occur  in  the  collections.  They 
vary  greatly  in  size  (between  6™™  and  3™™  in  length),  and  were  bred  from 
the  following  insects : 

Thyridopteryx  ephemerceformis. — Specimens  were  bred  October  14, 
1882,  from  bags  of  this  species  collected  at  Washington,  D.  O. 
[Dept.  Agr.  Coll.] 
Apatura  clyton. — Specimens  were  bred,  September  17, 1878,  from  the 
pupsB  of  this  species  collected  at  Columbia,  S.  C.    [C.  V.  E.  Coll.] 
Aletia  xylina. — Many  specimens  bred  from  pup8B  of  this  species, 
from  August  4  to  September  10,  1879,  and  during  subsequent 
autumns,  received  from  various  southern  States,  especially  Ala- 
T)ama  and  Texas.    [C.  V.  B.  and  Dept.  Agr.  Coll.] 
Dpsmia  maculalis. — Missouri  (no  date).    [C.  V.  B.  Coll.] 
C<iC€dcia  rosaceana  (t). — One  very  small  specimen  bred  Jane  12, 1873. 

[C.  V.  B.  Coll.] 
Oelechia  galUe'Soliddginis. — Missouri  (no  date);  a  very  small  speci- 
men.   [C.  V.  B.  Coll.] 
Botis  alnialis  Biley  MSS.    District  of  Columbia,  October  8, 1883. 
[Dept.  Agr.  Coll.] 
9  (2)  Chalois  robosta  Creseon. 

Thi8  species  was  described  by  Mr.  Cresson  (Proc.  Ent.  Soc.  Phila.,  iv, 
1865,  p.  101)  from  four  Cuban  specimens.  There  is  one  specimen  in  Pro- 
fessor Biley's  collection  which  agrees  perfectly  with  the  description,  and 
which  was  bred  by  Mr.  Hubbard,  September  14  or  15, 1881,  at  Crescent 
City,  ria.,  from  a  cocoon  of  Lagoa  opercularis.  Mr.  Hubbard,  also,  in 
June  or  July,  1882,  bred  another  specimen  of  this  insect  from  a  chry- 
salis of  Papilio  cresphontes^  also  at  Crescent  City.  The  chalcid  issued 
from  a  large  circular  hole  cut  through  the  thorax  of  the  pupa.  [Dept. 
Agr.  Coll.] 

1.0.  (3)  Chalcia  coltixnbiana,  n.  sp. 

Female. — Length,  5™™.  Head  and  dorsum  of  thorax  blaok,  with  whitish  hairs  and 
large  close  pnnctures;  scape  of  antennae  ferruginous;  teguls,  yeUowish- white ; 
dbbdomen,  ferruginous,  with  the  last  joint  black,  and  the  dorsum  of  the  last  five  Joints 
Also  black;  fix)nt  coxse  black,  middle  and  hind  ferruginous;  middle  femora  with  a 
l)lack  central  spot;  bind  femora  ferruginous,  with  a  yellow  spot  at  tip;  tibias  with  a 
yeUow  spot  at  either  end.    Wings  hyaline,  veins  dark  brown. 

Described  from  1  9  collected  in  District  of  Columbia  July  10, 1880. 
[C.  V.  B.  Coll.] 

Comes  near  description  of  0.  colorademis  Cress.,  but  may  be  distin. 
guished  by  its  ferruginous  hind  cox®  and  basal  abdominal  joints. 

11.  (4)  Chalcis  tachinse,  n.  sp. 

Female.— Length,  4.4""» ;  expanse,  7.6"".  This  species  comes  close  to  C.  oolwrademtU 
Cre«s.  General  color  black ;  tegulie  yellow ;  all  legs  ferruginous,  except  cox» ;  mid- 
<Ue  femora  and  tibire  with  a  dusky  baud  In  center;  teeth  of  hind  femora  black;  hind 
femora  with  a  yellowish  spot  at  apex ;  hind  tibiae  with  a  blackish  stripe  ventrally. 
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Described  from  1  9  specimen.  This  specimen  was  bred,  December  29, 
1883,  from  the  puparium  of  a  Tachinid,  the  larva  of  which  was  found 
with  the  eggs  of  Caloptenus  atlanis  Riley,  at  Boscawen,  N.  H.,  October 
7, 1883.  The  Tachinid  larva  showed  no  signs  of  being  infested,  and  trans- 
formed to  an  apparently  healthy  pupa.    [0.  V.  R.  Coll.] 

Genus  Haltichella  Spinola. 

Head  triangDlar ;  eyes  large.  AnteuufBiuserteclcontiguously,  near  the  mouth;  scape 
long,  reaching  to  the  ocelli.  Anterior  wings  with  a  short  marginal  vein,  very  short 
stigmal  and  still  shorter  post-marginal.  Ab<1omeii  ovate,  second  segment  somewhat 
flattened  above.  Posterior  femora  smooth  below,  or  obtusely  bideutate.  Posterior 
tibiaB  with  two  spurs,  middle  with  one. 

12.  (1)  Haltiohella  ameriocuia,  n.  sp. 

Female. — Length,  4*"™.  Head  and  thorax  densely  and  coarsely  punctured,  more 
closely  on  occiput.  Color  black,  with  whitish  pile.  Front  coxte,  and  femora  black, 
tibias  ferruginous  at  either  end,  tarsi  ferruginons;  middle  legs  the  same;  hind  legs 
-emtirely  black,  tarsi  ferrnginons.    Wings  very  sliglitly  dusky  nnder  the  stigma. 

Described  from  2  9  's,  both  collected  at  Washington,  D.  0.  [C.  V.  R. 
Coll.] 

Approaches  very  closely  H.  armata  (Panz.)  of  Europe,  but  differs  in 
the  completely  black  antennae  and  the  nearly  clear  wings. 

Sub  family  ENCYRTIN^. 

The  eight  genera  of  this  subfamily,  which  are  represented  in  the  collec- 
tions, may  be  separated  as  follows,  the  females  alone  being  considered : 

A.  Scatellum  with  a  toft  of  stiff  hairs  at  tip Chiloneurub. 

iB.  Scutellum  with  no  such  tuft. 

a.  Head  with  very  deep,  large,  and  regular  round  impressions....  Bothriothorax. 

b.  Head  with  no  such  sculpture. 

a.  Head  thickly  and  finely  punctate,  antennal  club  often  obliquely  truncate. 

COPIDOSOMA. 

5.  Head  nearly  smooth,  antennal  club  always  strongly  obliquely  truncate. 

HOMALOTYLUS. 

€.  Antennal  club  not  obliquely  truncate. 

aa.  Mesonotum  lusterless , Aphycus. 

bb.  Mesonotum  shining  with  a  metallic  luster. 

aa,  Antennie  extremely  long  and  thin ;  no  marginal  vein Psilophrys. 

hh,  AntenniB  very  long  and  thin ;  marginal  vein  longer  than  stigma. 

Lrptomastix. 
00.  Antennesnot  specially  long Encyrtus. 

In  the  Annual  Report  for  1880  I  described  twelve  species  of  this  sub- 
family, all  of  which  were  parasitic  upon  bark-lice.  I  here  describe 
twenty -three  additional  species,  but  of  these  only  eight  are  bark  louse 
parasites,  three  are  parasitic  upon  Psyllidae,  five  upon  Lepidopterous 
larvae,  one  upon  a  Coleopterous^  larva,  and  two  upon  Dipterous  larvae, 
while  the  hosts  of  four  are  unknown.  Of  these  four  the  strong  proba- 
bilities are  that  one  is  parasitic  upon  some  Dipterous  larva, ^oi^^TOon  a 
Lepidopterous,  and  the  other  two  upon  bark-lice. 
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Genus  Oopidosoma  Ratzeburg. 

Female. — The  antennae  arise  near  the  border  of  the  mouth  ;  the  scape  is  long  and 
slender;  the  six-jointed  fuuicle  long  and  slender,  or  short  and  comparatively  thicker ; 
theclnb  is  either  long,  delicately  bent  and  somewhat  rounded  at  tip,  or  it  is  thicker 
and  markedly  obliquely  truncate.  This  truncation  is  produced  by  the  drying  ola  strip 
of  more  delicate  membrane  upon  one  aide  of  the  cHb.  Front  and  vertex  closely  punc- 
tured, without  larger  deep  punctures.  The  mesoscutum  and  olten  the  scutellumhave 
with  most  species  a  sculpture  which  was  i-alled  by  Katzeburg  "schuppig"  (scaley), 
»nd  also  a  thicker  punctuation  with  round  or  aciculute  punctures.  The  marginal 
vein  is  either  lacking,  or  it  is  a  little  shorter  than  the  stigmal.  The  wings  are  hya- 
line.    The  ovipositor  is  very  long,  but  may  also  be  entirely  hidden. 

JIfalf.— The  male  resembles  the  female  in  the  form  of  the  body,  in  the  punctuation, 
and  also  in  the  relative  proportion  of  the  wing  veins,  differing  to  a  nuirked  degre©^ 
only  in  the  antennas.  These  are  given  off  near  the  border  of  the  mouth  as  with  the 
female;  the  scape  is  long  and  slender,  the  pedicel  shorter  than  the  first  funicle  joint ; 
the  funicle  is  rather  thickly  covered  with  short  hairs  (the  hairs  short^er  than  the 
joints),  with  the  joints  separated  above  more  than  below  ;  the  club  is  about  as  thick 
as  the  fuuicle.  The  base  of  the  scutellnm  has  a  more  or  less  delicate  longitudinal 
carina,  but  no  furrow. 

13.  (1)  Copidosoma  geleohise  n.  sp. 

Female, — Length,  1.5™"»;  expanse,  3.5™™;  greatest  width  of  fore  wing,  0.65™"; 
antennal  club  of  the  obliquely  truncate  type,  as  long  as  the  five  preceding  funicle 
joints  together;  pedicel  of  the  same  length  as  the  first  funicle  joint;  funicle  joints 
gradually  decreasing  in  length  from  1  to  6.  Punctures  of  head  nearly  round,  of  mesos- 
cutum  lengthened  somewhat  longitudinally,  of  the  axillie  transversely  acicnlate 
towards  tip,  broader  near  base,  of  the  scutellum  longitudinally  aciculate,  especially 
narrow  down  the  median  line;  ovipositor  extruding  but  slightly;  marginal  vein 
wanting.  Color:  Head  and  prouotum,  black,  with  purplish  reflections;  anteuute,  dark 
brown,  nearly  black  throughout,  end  of  pedicel  yellowish ;  mesoscutum,  bright 
golden  green;  axilla3,  somewhat  more  subdued;  mesoscutellum  very  dark  brownish- 
green,  tegu  lie  of  the  same  color;  abdomen  smooth  and  shiuiug  with  a  greenish  luster; 
all  coxsB  dark  green;  front  and  middle  legs  entirely  honey-yellow;  hind  feuiora  dark 
green,  yellow  at  tip ;  hind  tibiie  yellow,  with  a  dark  band  around  proximal  third  ; 
tarsi  yellow. 

Jfate.— Length,  1.6"™;  expanse,  3.9™™;  greatest  width  of  fore  wing,  0.79™™. 
Antennal  club  but  slightly  longer  than  sixth  funicle  joint ;  pedicel  nearly  as  thick  as 
long;  first  funicle  joint  nearly  three  times  as  long  as  pedicel.  Punctuation  like  that 
of  9'  Color:  Head,  pronotum,  and  mesoscutum  all  bright  golden- green ;  axillte 
and  mesoscutellum,  a  shade  less  brilliant;  all  legs  nearly  black  throughout,  with  a 
greenish  luster,  and  with  the  knees  yellowish  ;  middle  tibial  spur  and  first  tarsal 
joint  also  yellow;  remainder  of  middle  tarsi  and  all  joiuts  of  for©  and  hind  tarsi 
blackish. 

Described  from  4  9  's  and  4  ^  's  bred  from  the  larvae  of  Geleckia 
gaUcesolidagmis  collected  ia  District  of  Golambia.  The  parasites  is- 
sued October  19.  , 

Variety  a, — What  may  be  called  a  variety  of  this  species  was  bred  ia 
great  numbers  by  Mrs.  Mary  Treat  from  G.  gallce-solidaginisj  August 
8,  in  New  Hampshire.    The  female  of  this  variety  lacks  the  brownish 
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band  on  the  bind  tibiee,  and  the  male  has  wider  yellow  bands  at  all  the 
knees,  and  the  tarsi  are  lighter  in  color. 

Variety  b. — In  this  variety  the  hind  femora  become  entirely  honey- 
yellow.  Many  specimens  occnr  among  those  bred  from  G.  gallce- 
solidaginis  in  Missouri ;  and  an  intermediate  form,  in  which  the  hind 
femora  have  a  blackish  shade,  also  occurs  among  the  same  lot  of  speci- 
mens. 

It  was  this  variety  which  was  popularly  described  by  Professor  Riley 
in  the  first  Missouri  Entomological  Keport  (p.  176)  a«  "the  Inflating 
Chalcis  ";  giving  an  account  of  its  habits,  in  which  it  does  not  differ 
from  other  members  of  the  genus,  except  that,  inasmuch  as  its  host  is 
a  gall-inhabiter,  it  has  to  escape  from  the  gall  as  well  as  from  the  in- 
flated skin.  All  the  individuals,  according  to  the  report  just  mentioned, 
"escape  through  a  single  minute  hole  which  must  be  made  by  one  of 
their  number^'j  but  it  has  also  been  observed  that  where  the  host  has 
already  prepared  the  opening  for  its  own  future  exit,  before  succumbing 
to  the  attacks  of  the  pan^ites,  the  latter  make  use  of  this  opening  for 
their  egress.    [0.  V.  K.  and  Dept.  Agr.  Coll.] 

• 

14.  (2)  Cc^dOfloma  VB^^aaif  n.  sp. 

Fema/e.— Length,  1.4"'"»;  expanse,  2.8°"";  greatest  width  of  fore  wing,  0.46"»™. 
Club  of  anteDDiB  deHcately  curved,  not  obnqnely  truncate,  as  long  as  the  two  pre- 
ceding fnnicle  joints  together.  Punctures  of  head  round,  of  mesoscntum  and  axille 
Dearly  round,  somewbat  polyhedral;  of  scnteilum  longitudinally  aciculate ;  abdomen 
slightly  transvei'sely  shagreened  at  base ;  ovipositor  one-third  as  long  as  abdomen. 
Color:  Antennie  black,  scape  with  metallic  luster ;  head  and  pronotum  dark  and  some- 
what purplish;  mesoscutum  bright  greenish;  scutelluni  copp^y;  abdomen  shining 
greenish-black;  all  coxte  and  femora  shining  black;  front  and  middle  femora,  yel- 
lowish at  tip;  all  tibisB  yellow,  middle  and  hind  with  a  brown  ring  near  base,  and 
fore  with  a  brownish  shade  above ;  ft'ont  and  hind  tarsi  dusky ;  middle  tarsi  and  tibial 
•pur  light  yellow. 

Male. — Length  and  proportions  about  the  same  as  with  9 1  except  that  the  wings 
are  somewhat  longer  and  stronger.  Club  twice  as  long  as  sixth  funicle  joint,  first 
fuuicle  joint  twice  as  long  as  pedicel.  Punctation  as  in$;  abdomen  more  strongly 
shagreened;  mesoacntelluni  with  a  faint  median  longitudinal  carina  ;  colors  as  with 
the  $ ,  except  that  the  hind  tibi»  are  almost  entirely  black,  and  the  front  tibiw  en- 
tirely brown  ;  hind  tarsi  white,  except  laitt  two  joints. 

Described  from  four  9  's  and  many  S  's  bred  from  the  larvae  of  Oeleohia 
psevdacaciella  Chambers,  in  Missouri  in  May.    [C.  Y.  E.  Coll.] 

15.  (3)  Copidosoma  oelaense,  n.  sp. 

Fenvale. — Length,  0.93™"*;  expanse,  2.28™™;  greatest  width  of  fore  wing,  0.37"»™. 
Antennte,  rather  short ;  club  of  the  obliquely  truncate  type ;  pedicel  three  times  as 
long  as  first  funicle  joint,  which  is  thicker  than  long;  funicle  joints  iucreauing 
slightly  in  length,  and  in  about  the  same  ratio  in  thickness  ;  club  as  long  as  the  five 
preceding  fuuiclejoints  together.  Head  and  mesoscutum  with  roundish  polyhedral  im- 
pretvsions,  those  on  the  head  becoming  somewhat  elongate  transversely  towardsocciput, 
and  those  on  scutum  lungitudinally  towards  scutellum  :  axillro  with  the  same,  becom- 
ing transversely  acicuUte  towards  tip;  punctures  of  mesoscutellum  rouudit>hat  im- 
mediate base,  but  longitudinally  aciculate  elsewhere.  Color:  Head,  mesoscutel,  ax- 
iUsB  and  tegulce  dark  with  a  coppery  luster ;  mesoscutum  dark  golden-green ;  an  ten- 
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nm  black,  abdomen  dark  with  a  greenish  loster,  transventely  shagreened  above; 
all  coxaB  and  foraora  black  ;  front  and  hind  tibise  dark  brown,  whitish  at  base  ;  mid- 
dle tibisB  light  brown,  whitish  at  both  base  and  tip;  front  and  hind  tarsi  yellow 
hrown ;  middle  tarsi  whitish. 

Described  from  many  9  's,  no  ^  '8 ;  bred,  May  16,  from  the  larva  of  Oe- 
lama  renigera^  collected  at  Saint  Louis,  Mo.  The  parasited  larva  did  not 
present  the  usual  honeycombed  a  ppearance,  on  account  of  its  large 
size  and  tough  brown  skin.  The  parasites,  too,  are  very  small,  and  the 
minute  punctures  made  in  exit  are  almost  imperceptible.  On  breaking 
the  larva  open,  however,  the  honeycomb  structure  is  at  once  apparent. 
[O.  V.  R.  Coll.] 

16.  (4)  Copidosoma  intermedinm.  n.  sp. 

Female, — Length,  1.25™™;  expanse,  3.2™™ ;  greatest  width  of  fore  wing,  0.57™™. 
Differs  from  C.  geleohice  in  the  following  partloalars :  Pnnctares  of  mesoscutom  only 
•lightly  elongated  longitndinally  behind ;  punctures  of  meeosoutel  subaciculate  lon- 
gitudinally, but  not  so  sharp  as  in  geleohia  ;  of  axilla),  nearly  round.  Antennse,  black ; 
front  legs  dark  brown  throughout ;  middle  legs  with  dark  brown  femora,  a  light- 
brown  shade  near  base  of  tibia ;  most  of  ia,  tibial  spur,  and  tarsi  light  yellow ; 
hind  legs  with  greenish  femora,  dark  brown  tibi»  yellow  at  tip,  and  yellow  tarsi. 

Male, — Pimensions  same  as  in  female,  except  that  the  fore  wing  measures  0.6™™  in 
width.  PnnotoreB  of  yertex  with  a  transYersely  elongate  tendency ;  ot  mesoscutel 
eyen  broader  than  those  of  9 ,  narrower  in  center  near  base  than  elsewhere.  Flagel- 
Inm  of  antennsB  strongly  flattened ;  Joint  1  of  funicle,  three  times  as  long  as  pedicel, 
and  considerably  wider.  In^  color  differs  from  9  m  follows :  Antennas,  brown  • 
scape  darker  than  flagellnm;  head,  pronotum,  mesoscntellum,  and  axilln  with  » 
strong  bluish-green  luster;  frt>nt  and  middle  femora  and  tibise  dark  brown,  with  yel* 
lowish  tips ;  hind  femora  and  tibias  nearly  black,  with  greenish  luster,  yellow  only 
at  Joints;  front  and  hind  tarsi  brown,  middle  tarsi  yellow. 

Described  from  2  9  's  and  25  $  's  bred,  October  11,  from  the  larvae  of 
Oeleohia  galUB-asterella  Kellicott,  in  galls  collected  at  Yineland,  N.  J., 
by  Mrs.  Mary  Treat ;  also  bred  in  August  from  galls  of  the  same  insect 
•oollected  around  Saint  Louis.    [0.  V.  B.  Ooll.] 

G^nus  Bnotbtus  Dalman. 

Female, — Antennss  11-Jointed,  inserted  not  far  from  the  border  of  the  mouth, 
moderately  thick,  and,  with  the  exception  of  the  scape,  yery  seldom  compressed ;  the 
«cape  is  often  strongly  broadened ;  the  club  is  rounded,  or  with  a  slight  oblique 
truncation  at  tip.  The  facial  impression  is  rather  large  and  often  quite  deep.  The 
mesonotum  is  transyersely  arched,  shagreened,  and  more  or  less  lustrous ;  the  scn- 
tellum  shows  a  different  sculpture.  The  wings  are  always  deyeloped  and  ciliated ; 
the  marginal  yein  is  present,  seldom  yery  short ;  the  stigmal  is  moderately  long.  The 
ovipositor  is  not  as  long  as  half  the  4^bdomen. 

Male, — The  flagellar  joints  are  slightly  or  not  at  all  compressed,  and  covered  equally 
(not  in  half  whorls)  with  hairs. 

17.  (1)  Enoyrtus  sublestoB,  n.  sp. 

Male, — Length,  1.28™™  ;  wing  expanse,  2.66™™ ;  greatest  width  of  fore  wing,  0.51™™. 
Scape  short,  four  times  as  long  as  thick ;  pedicel,  at  distal  end,  as  thick  as  long ;  first 
flagellar  Joint,  two  and  one-fourth  times  as  long  as  pedicel ;  remaining  flagellar 
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oints  snbeqnal,  the  third  being  the  shortest ;  the  club  is  nearly  as  long  as  the  two 
preceding  joints  together;  all  joints,  except  scape  and  pedicel,  famished  with  long 
non-tvhorled  hairs.  Head  and  mesonotnm  very  delicately  but  distinctly  punctured. 
Color :  Head  and  thorax  metallic  bine-black,  abdomen  shiny  black  ;  all  coxie  metallic 
bloe-black  ;  all  femora  bn>wn,  light  at  tips ;  all  tibiee  dusky,  light  at  tips,  the  hind 
tibise  darker  than  the  others  ;  all  tarsi  pure  white  with  dark  claws.  The  stigmal  vein 
is  longer  than  the  marginal,  which  is  very  short  and  thick. 

Described  from  1  3  specimen  (  9  UDknown)  bred,  April  6,  1882,  from 
Lecanium  sp.  on  Finns  australis^  collected  at  Archer,  Fla.  [C.  V.  R» 
Coll.] 

18.  C2;  Enoyrtus  ensifer,  n.  sp. 

Male. — Length,  0.66^™;  wing  expanse,  1.75™™;  greatest  breadth  of  fore  wing, 
0.36"".  Antennte  long  and  furnished  with  long  hairs  arranged  in  two  irregular 
whorls;  pedicel  and  flagellar  joints  subeqnal  in  length  and  about  1.5  times  as  long 
as  broad ;  the  flagellar  joints  are  deeply  incised  dorsally,  giving  each  a  moderately 
strong,  rounded,  dorsal  prominence ;  the  club  is  somewhat  longer  than  the  two  pre- 
ceding flagellar  joints.  Head  and  mesonotnm  very  delicately  and  finely  punctured. 
Color:  Head,  thorax,  and  abdomen  shiny  dark-brown,  nearly  black;  antennse  light 
brownish-yellow;  all  legs  dusky,  Kght  at  joints;  wing-veins  dusky,  marginal  vein 
darkest.  Stigmal  vein  longer  than  marginal,  uncus  consisting  of  four  cells.  [The 
penis,  as  shown  in  one  specimen,  is  somewhat  hastate  and  not  bifid  as  with  Eupelmiu 
«nd  other  chalcids.] 

Female. — Length  and  proportions  much  the  same  as  those  of  the  ^.  Antennas 
somewhat  compressed  ;  scape  not  widened ;  pedicel  twice  as  long  as  wide  and  some* 
-what  longer  than  first  flagellar  joint ;  all  flagellar  joints  subequal  in  length  and  width 
«nd  flattened  cylindrical  in  form ;  club  large,  oval,  compressed  laterally,  as  long  as 
three  preceding  flagellar  joints.  Sheath  of  ov  ipositor  more  than  half  the  length  of  ab- 
domen. In  every  specimen  examined  the  ovipositor  was  not  contained  in  its  sheath, 
but  stretched  out  from  its  insertion  in  the  first  abdominal  joint  in  a  sword-like  cui-vc 
as  long  as  the  whole  body.  General  color  as  with  ^  ;  baseof  an  ten  nal  scape  dusky, 
tip  yellow,  pedicel  dusky  throughout,  flagelluni  light  yellow-brown ;  legs  slightly 
dusky,  except  at  ends  of  joints;  ovipositor  bright  yellow,  sheath  dark  brown. 

Described  from  3^,49  specimens,  bred  June  1  and  5,  1882,  from 
Aspidiotus  corticalis  Kiley  MSS.,  on  peach,  collected  at  Crescent  City^ 
Fla.,  by  H.  G.  Hubbard.     [Dept.  Agr.  and  C.  V.  R.  Coll.] 

19.  (3)  Encyrtus  fuscioomis,  n.  sp. 

'Female — Length,  1.93™™ ;  wing  expanse,  4.6'""' ;  greatest  width  of  fore  wing,  0.(59™™. 
Punctuation  of  mesonotum  very  delicate.  Antennal  scape  slender,  not  wi<lened. 
marginal  vein  present,  but  shorter  than  stigmal.  General  color  dark  honey-yellow  ; 
antennal  scape  dark  yellow,  pedicel  and  first  three  fiinicle  joints  fuscous,  last 
three  fun icle  joints  light  j'ellow,  club  black  and  compressed ;  scntellum  dusky  and 
and  with  an  irridescent  tinge;  tegulte  dusky  at  tips;  raetanotum  black;  superior 
surface  of  abdomen  black,  inferior  surface  dusky,  all  legs  uniformly  yellow.  Wings 
fuscous,  somewhat  clear  at  base,  and  with  two  transverse  hyaline  streaks,  the 
broader  of  the  two,  just  at  tip  of  stigma,  with  its  proximal  border  concave  and  its 
distal  border  straight,  and  the  narrower  one  at  outer  third  of  wing  with  its  two 
borders  parallel. 

Described  from  1  '9  specimen  collected  at  Odenton,  Md.,  June,  1882. 

[C.  V.  E.  Coll.]  Digitized  by  VjUU^lt: 
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^0.  (4)  Bnojrtus  piinotloep%  n.  sp. 

FemaU, — Length,  2.2°»»;  expause  of  wings  4.42™"» ;  greatest  width  o£  fore  wing, 
0.69™**.  Soape, slender, not  widened;  pedicel,  stoat,  conical;  faniole  joints,  except 
first  and  second,  wider  than  long,  and  the  exceptions  are  but  slightly  longer  in  prcK 
portiou  to  their  width ;  club  flattened,  pointed  at  tip  and  very  obliquely  tmncate 
from  near  base  to  tip.  Head  and  face  very  thickly  and  finely  panctulate;  ocelli  ia 
■a  somewhat  acute-angled  triangle;  mesonotum  thickly  and  finely  punctate.  Color: 
Head  dark^reddish-brown, scape  and  pedicel  the  same, funicle  blackish, club  black ; 
margin  of  eyes  black;  pronotnm  dusky;  mesoootum  dark  honey-yellow, with  the 
scuto-scutellar  furrow  and  the  tips  of  scapnlsa  black;  tegulaa  light  yellow, black  at 
tips;  metanotnm  and  abdomen, black;  front, middle, and  hind  coxae  and  femora  and 
front  and  middle  tibis,  houey-yellow ;  hind  tibiffi  and  tarsi  metallic  blue-black; 
middle  tarsi,  except  basal  half  of  first  joint,  black ;  front  tarsi  dusky.  Wings  hyaline 
except  a  subcircular  brown  patch  just  beneath  stigma;  marginal  vein  lacking,  post- 
marginal  short. 

Described  from  2  9  specimens  collected  at  Ariington,  Va.,  September, 
1881.    [C.  V.  R.  Coll.] 

21.  (5)  EnoyrtUB  bncculatricis  Howard. 

This  species,  which  was  described  and  figured  in  Lintner's  first  report 
as  State  entomologist  of  New  York,  was  first  bred  by  Professor  Riley, 
in  the  spring  of  1874,  from  the  cocoons  of  Bucoulatrix  pomi/oliella  (col- 
lected at  Allenton,  Mo.),  together  with  Cirro$pilus  jiavicinct%i9  Riley,  a 
small  Braconid  and  a  minute  Tetrastichid,  the  latter  being  probably  a 
secondary  parasite.  The  Encyrtus  was  by  far  the  most  numerous 
of  these  parasites,  and  was  continually  issuing  from  the  latter  part  of 
March  until  the  first  week  in  July. 

In  July,  1884,  it  was  bred  from  the  cocoons  of  a  Bucoulatrix  on  oak  on 
the  Department  grounds  at  Washington.  Prom  one  to  three  of  the 
parasites  issued  from  a  single  cocoon.  The  species  was  originally  de- 
scribed from  the  9  only,  but  among  these  last  bred  was  one  S  .  The 
male  is  somewhat  smaller  than  the  female,  the  tibise  are  dark  brown 
in  color,  and  the  antennje  light  brown.  The  joints  of  the  flagellum  are 
well  separated  and  furnished  with  well-marked  whorls  of  hair.  [O.  V. 
R.  and  Dept.  Agr.  Coll.] 

22.  (6)  Bnoyrtna  trioziphagus,  n.  sp. 

Female. — Length,  l.:i™™;  wiug  expanHO,  2.9™";  greatest  width  of  fore  wing,  0.51">™. 
Antennal  scape  stout,  short,  not  reaching  to  top  of  the  eyes,  with  no  foliation  helow  ; 
pedicel  short,  conical,  as  thick  us  long  and  not  exceeding  in  length  the  first  funicle 
joint;  joints  of  funicle  hard  to  distinguish,  somewhat  tlattened  and  subeqnal  in 
length,  sixth  as  broad  as  long;  club  subfusiforni,  as  long  as  three  preceding  funicle 
joints  together.  Antennal  grooves  deep;  two  slight  malar  impressions;  clypens  and 
vertex  covered  with  fine  punctures,  lower  face  smooth,  eyes  wide  apart;  ocelli  forna 
a  very  obtuse  angled  triangle,  Mesonotum  delicately  shagreened,  with  slight,  sparse 
punctures,  each  giving  rise  to  a  short,  delicate  hair;  no  marked  difference  between 
scutum  and  scutellum  in  punctuation;  axillie  just  meet  at  tips.  Wings  perfectly 
clear;  marginal  vein  wanting;  stigmal  one-third  longer  than  postmargiual.  Abdo- 
men nearlj^  circular,  sunken  in  center.  Color :  Flagellum  of  antenna?  brown ;  scape 
and  pedicel  black,  with  a  greenish  luster ;  lower  part  of  face  with  a  brilliant  pur- 
plish-blue luster;  clypeus  and  vertex  dark  coppery-browrf'j9'^^f^i)6ltti^Wppery ; 
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inrnonotnm  bright  shining  green,  the  scutnm  Bomewhat  more  brilliant  thau  the  sea- 
tellnm;  metanotuna  and  abdomen  shining  black,  with  a  dark  green  luster;  all  oox» 
and  femora  dark  green  phoney-yellow  at  tips;  front  tibise  honey-jtellow,  greenish  at 
base;  middle  tibiae  entirely  honey-yellow,  sometimes  with  a  slight  green  spot  near 
base ;  hind  tibisc^  green,  honey-yellow  at  either  end ;  front  and  hind  tarsi  brownish ; 
middle  tarsi  yellow. 

Male. — Length,  ln»m.  ^mg  expanse,  2.5™";  greatest  width  of  fore  wing,  0.5""» 
Differs  from  $  chiefly  in  the  anteuute.  The  flagellum  is  mach  flattened ;  scape  still 
Hhorter  thau  in  $:  pedicel  very  short  and  insiguiiicant;  joint  1  of  the  funicle  twice 
atiluug  as  wide,  and  three  times  as  long  as  pedicel;  joints  2,  3,  and  4  are  fang-shaped 
dorsally  ;  joint  3  more  acute  than  2  or  4;  joints  5  and  6  resemble  joint  I  in  size  and 
proportions ;  club  short  and  suboval.    Abdomen  short  and  subcordate  in  form. 

Described  from  4  $  's  and  2  ^  's  bred,  November  7,  1881,  from  the 
galls  of  the  Psyllid  Trioza  diospyri  ( Ashmead),  on  the  Persimmon  (Dios- 
pyros  virginiana)  on  the  Department  grounds  at  Washington. 

This  species  is  markedly  different  from  Encyrtus  triozce  Andr6,  bred 
by  M.  Ed.  Audr^  froiu  Trioza  centranthi  Vallot,  and  described  in  Ann. 
So(r.  Eut.  France,  1878,  p.  84;  but  belongs  to  the  same  group  of  the 
genus  Encyrtus  as  E.  strobili  (L.),  to  which  it  is  quite  closely  related. 
E.  strobiliy  however,  preys  upon  certain  gall-making  Cecidomyids,  as 
Gee.  rosaria  and  C.  Halicina. 

A  single  Encyrtus  issued  from  a  single  Trioza  in  every  case,  making 
it^  wa3'  through  the  dorsum  of  the  abdomen  of  its  host.  [Dept.  Agr. 
and  C.  V.  R.  Coll.] 

23.  (7)  Snoyrtua  solus,  it.  dp. 

This  species  also  belongs  to  the  groupof  E.  strobili  (L.),  and  does  not 
differ  structurally  from  JS7.  trioziphagus  to  a  material  extent.  In  size  and 
coloration  it  does  differ  quite  markedly. 

FemaU.^ltengihy  2"»" ;  wing  expanse,  4.2™°» ;  greatest  width  of  fore  wing,  0.7"»". 
Mesonotum  somewhat  more  deeply  shagreened  than  with  trioxiphagua.  Color:  The 
basal  portion  of  each  anteunal  joint  brown,  distal  portion  honey-jellow  ;  face  black, 
with  a  faint  bluiHh  tinge  ;  mesonotum  black,  faintly  greenish;  abdomen  shiny  black. 
All  legs  entirely  yellow,  except  hind  coxie,  which  are  black,  with  a  greenish  luster. 

Described  from  1  9  specimen  bred,  March  14, 1879,  from  the  gall  of 
Triqza  magnolice  ( Ashmeatl),  on  Persea  carolinense  (Red  Bay),  collected  at 
Gainesville,  Fla.  Its  habits  appear  to  be  the  same  as  those  of  the  pre- 
ceding species.    [C.  V.  R.  Coll.] 

24.  (8)  Encyrtus  paohypayllad,  n.  sp. 

This  species  is  closely  related  to  R.  trioziphagus.  The  minute  spines  at  the  distal 
end  of  the  posterior  tibia,  opposite  the  tibial  spur,  are  longer  and  more  curved  than 
with /riozipftrt^M*.  The  coloration  dift'era  in  that  with  pachypsyllcB  the  tibiae  and  tarsi 
are  all  light  honey-yellow,  and  the  flagellum  of  the  <J  antenna  is  light  brown.  The 
<J  antenna  also  diffci-s  from  tliat  of  trioziphagus  in  that  joints  1,'2,  and  3  of  the  fu- 
nicle are  fang-shaped  instead  of  2,  :<,  and  4.  The  dimensions  on  the  average  are  the 
same  in  both  species,  althongh  pachypftyUfs  is  quite  variable  in  the  $. 

Described  from  many  S  and  9  specimens  bred,  between  May  5  and 
10,  1884,  from  galls  of  Pachypsylla  celtidis  gemma  Riley,  collected  in 
Southern  Maryland.    [Dept.  Agr.  and  C.  V.  R.  Coll.] 
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25.  (9)  Enoyrtus  oecidomyise,  n.  sp. 

Female. — Length,  1.8™™;  expanse  3.84™™ ;  greatest  width  of  fore  wing,  0.72™™. 
Comes  closer,  perhaps,  to  the  European  E.  noiodoni<B  of  Mayr  than  to  any  other  spe- 
cies. The  scape  is  nearly  cylindrical ;  pedicel  somewhat  bulbons ;  funicle  joints  very 
gradually  decreasing  in  length  and  increasing  in  width  from  joint  1,  which  is  one  and 
one-half  times  as  long  as  thick,  to  6,  which  is  nearly  as  thick  as  long;  the  clnb  is  oval, 
much  compressed,  and  as  long  as  the  three  preceding  funicle  joints  together.  Head 
and  uotum  very  delicately  and  uniformly  punctured,  the  punctation  of  the  mesos- 
cutum  and  scutellum  identical.  General  color  metallic-green,  flagellum  of  the  an- 
tennas black,  all  tarsi  brown,  femero-tibial  articulation  of  front  and  middle  legs,  and 
distal  tip  of  middle  tibiae  and  accompanying  spur  honey-yellow.  Marginal  veiu 
wanting,  stigmal  a  trifle  longer  than  postmarginal. 

Male, — Dimensions,  punctation  and  coloration  nearly  the  same  as  with  $ .  Differs  in 
the  antennse,  the  scape  of  which  is  very  short  and  slightly  emarginate  beneath ;  pedicel 
short,  less  than  half  the  length  of  first  funicle  joint;  funicle  joints  snbequal  in 
length,  subovoid  in  shape,  well  separated,  and  clothed  with  moderately  long  hairs  ; 
club  oval,  as  long  as  last  two  funicle  joints  together;  club  and  funicle  honey-yel- 
low, scape  and  pedicel  black. 

Described  from  many  $  and  9  specimens  bred,  April  12,  1884,  from 
the  galls  of  Gecidomyia  salicis-siliqua  Walsh,  collected  in  Northern  Vir- 
ginia.   [Dept.  Agr.  and  C.  V.  R.  Coll.] 

Genus  Chilonburus  Westwood. 

Female. — Antennae  given  off  near  the  border  of  the  mouth,  11-jointed  ;  pedicel  longer 
than  the  succeeding  joint ;  the  flagellum  is  cylindrical  or  somewhat  flattened ;  club 
spindle-shaped  or  compressed.  Vertex  narrow :  head  and  face  not  coarsely  punctured. 
Mesothoracic  scutum  is  covered  with  short,  delicate,  silver-white  hairs,  and  the 
scutellum  bears  a  tuft  of  long,  black,  stiff  bristles.  The  ovipositor  protrudes  slightly. 
Marginal  vein  long ;  stigma  and  postmarginal  very  short. 

Male. — Differs  from  the  female  principally  in  the  antennae ;  the  petlicel  is  scarcely 
longer  than  thick;  the  succeeding  joints  to  the  club  are  long,  slender,  distinct,  and, 
with  the  exception  of  the  first,  are  each  contracted  in  the  middle,  and  are  furnished 
above  with  two  half  whorls  of  long,  diverging  hairs;  the  club  is  not  thicker  than  the 
preceding  joint,  and  is  shorter  than  the  two  preceding  joints  together.  The  hairs 
upon  the  scutellum  are  more  scattered  than  in  the  $  ,  and  not  gathered  together  in  a 
tuft. 

26.  (1)  Chiloneums  albicornis  Howard. 

A  single  female  of  this  species  was  bred,  May  7,  1883,  from  an  unde- 
termined species  of  Lecanium  collected  on  Querctis  aquatica^  "  water- 
oak,^  at  Bhifttou,  S.  0.,  by  Dr.  J.  H.  Mellichamp.     [0.  V.  E.  Coll.] 

In  a  small  collection  of  chalcids  labeled  by  Walker  I  find  a  Chilon 
eurus  bearing  the  label  G,  elegans  Dalm.,  which  closely  resembles  0.  aV 
bicornisj  the  only  difference  perceptible  (perhaps  on  account  of  the  poor 
condition  of  the  specimen)  being  a  darkening  of  the  third  and  fourth 
funicle  joints.  The  Walker  specimen,  however,  differs  radically  from 
the  description  of  elegans  in  Mayr's  revision,  and  furnishes  only  another 
instance  of  the  proverbial  carelessness  of  the  Engl^^J^j^jiJ^^^gj^^jyiLi:: 
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27.  (2)  ChOoneurus  dabiua,  n.  sp. 

Male, — Length,  1.05™™ ;  expanse,  2.5"™ ;  width  of  fore  wing,  0.37™™.  Antennie 
light  brown  ;  face,  honey-yellow,  brownish  towards  vertex  ;  pronotnm,  mesoscntam, 
and  ax illffi  black,  with  silvery- white  hairs  on  pronotum  and  scutum;  axillae  finely 
pnnctured ;  mesoscutellum  bright  rust-red,  with  a  loose  tuft  of  black  hairs  at  tip ;  ab- 
domen black,  with  a  coppery  luster ;  fore  wings  with  a  small  dusky  patch  below 
stigma.  Front  and  middle  legs  light  yellowish  throughout ;  hind  legs  black  through- 
out, with  the  exception  of  a  whitish  femero-tibial  articulation  and  the  first  three 
whit©  tarsal  joints. 

Described  from  4  S  specimens,  parasitic  in  all  probability,  on  a  species 
of  Leeanium  (probably  undescribed)  from  Scotch  and  Dwarf  Mountain 
Pine,  collected  in  1874,  at  Lancaster,  Wis.,  by  A.  W.  Barber,  and  later 
at  St.  Louis.     [0.  V.  R.  Coll.] 

28.  (3)  CbiloDeixms  daotylopii,  n.  sp. 

A  large  number  of  specimens  of  a  species  of  Chiloneurus  was  bred 
from  a  common  "mealybug'^  (Dactylopius  destructor  Comst.),  on  the 
garden  PsBonia  on  the  Agriculture  Department  grounds,  at  Washing- 
ton, late  in  November,  1884.  It  is  impossible  to  distinguish  the  female 
of  this  species  from  that  of  the  European  Cformosus  Boh.,  as  I  am  in- 
formed by  Dr.  Mayr ;  but  the  males  of  the  two  species  are  readily  dis- 
tinguishable by  the  relative  lengths  of  the  marginal  and  stigmal  veins. 
In /ormo9us  the  marginal  is  twice  as  long  as  the  stigmal,  while  in  daety- 
lopii  it  is  only  slightly  longer.    [Dept.  Agr.  and  C.  V.  R.  Coll.] 

Genus  Aphyous  Mayr. 

FenuUe.—Autennm  11-jointed,  moderately  short,  inserted  near  the  month ;  scape 
widened  or  cylindrical ;  pedicel  about  twice  as  long  as  thick ;  the  joints  following 
the  pedicel  are  thicker  than  long,  and  increase  in  thickness  by  degrees;  the  club  is 
About  an  long  as  the  three  preceding  Joints,  and  is  obliquely  rounded,  often  compressed. 
Face,  vertex,  and  dorsum  of  thorax  are  lusterless  and  finely  punctate,  firequently 
clothed  with  yellowish  hair.  Ovipositor  usually  not  protnding.  The  marginal  vein  is 
not  developed,  and  the  stigmal  is  given  off  at  the  Juncture  of  the  submarginal  with 
the  costa. 

Male, — Distinguished  by  the  autennse,  in  which  the  pedicel  is  longer  than  the  suc- 
ceeding Joint  (this  is  so  also  with  the  female  but  not  with  the  males  of  allied  genera). 
The  flagellam  is  uniformly  clothed  with  hairs ;  the  first  Joints  are  longer  than  thick, 
and  the  club  only  so  long  as  the  two  preceding  Joints. 

29.  (1)  Aphyous  bmnnens,  n.  sp. 

Female. — Length,  1.06™™  ;  expanse  of  wings,  3.12™™ ;  greatest  width  of  fore  wings, 
0.41™™.  Scape  of  antennas  not  broadened;  ovipositor  slightly  exserted.  Head  very 
delicately  shagreeued;  mesoscutum,  scapulte,  and  mesoscutellum  thickly  but  not 
deeply  punctured ;  punctures  of  mososcutum  and  Mcapulte  transverse  oval,  and  of 
acutellum  longitudinal  oval,  converging  toward  the  anterior  angle;  posterior  border 
of  mesoecutellum  smooth,  as  is  also  the  metanotum.  General  color  yellow-brown,  yel- 
low below ;  scape  and  pedicel  of  antennae  brown,  fla^^ellar  Joints  yellowish,  club 
brown;  all  cox*  brown  ;  front  femora,  tibiie,  and  tarsi  yellowish  white,  with  a  faint 
brownish  patch  on  the  dorsal  side  of  femora  and  tibisB ;  middle  femora  and  tibi» 
9255—6  ENT 2 
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yellowish  white,  each  with  a  mediau  brown  aunulation,  tarsi  yellow ;  hiud  femora 
and  tibite  brown,  white  at  base  of  femora  and  at  base  and  tip  of  tibise,  tarsi  yellow- 
ish white  ;  wing  veins  yellowish,  dusky  at  origin  of  stigmal. 

Described  from  1  9  specimen  ;    S  unknown. 

Bred,  November,  1874.  from  specimens  of  Diaapis  rosce  recei veil  from 
Mrs,  Mary  Treat,  Vineland,  N.  J.     [C.  V.  B.  Coll.] 

30.  (2)  AphyouB  ceroplastiB,  n.  sp. 

fenwiie.— Length,  1.4'"™;  expanse,  3.3""";  greatest  width  of  fore  wing,  0.51'"'". 
Antennal  scape  with  a  slight  expansion  below  near  tip;  club  flattened,  oval.  Me- 
soscutellnm  with  a  slight  longitudinal  median  impression  ;  ovipositor  well  exserted  ; 
ocelli  form  an  acute-angled  triangle.  Color:  Antennal  scape  yellow,  with  a  black 
stripe  near  base  and  another  near  tip,  including  the  expansion,  and  broadest  on  the  out- 
side ;  basal  half  of  pedicel  black,  distal  half  light  yellow ;  fnnicle  brownish  at  joint  \r 
each  joint  growing  lighter  in  color  to  joint  G,  which  is  yellow:  club,  dark  brown, 
nearly  black,  sometimes  lighter  at  tip  ;  head  and  face  yellow,  with  a  large  brown  spot 
on  each  cheek,  occiput  brown  ;  pronotum  black,  mesoscutum  and  axilUe  yellow,  with 
a  dusky  shade  towards  the  pronotal  border  of  tbe  mesoscutum  ;  mesoscutellum  black, 
metanotum  also  black  ;  tegular  yellow,  dusky  at  tip  ;  abdomen  black  above,  yellowish 
beneath,  especially  near  base ;  ovipositor  yellow  ;  the  conspicuous  shields  at  the  sides 
of  the  body  (which  may  possibly  be  homologized  with  theepimera  of  the  mesothorax) 
are  shiny  black,  yellow  at  bases;  all  legs  yellowish  :  wings  hyaline. 

Jfa?f?.— Length,  1.04™*";  expanse,  2.4™™;  greatest  width  of  fore  wings,  0.42™™. 
Flagellum  of  antennte  of  a  uniform  light  brown  ;  brown  spots  on  cheeks  lackinf^ ; 
mesoscutum  and  axillae  black  ;  hairs  on  tbe  abdominal  spiracles  very  conspicuous. 

Variettf  a.— In  four  ^'s  the  marked  appearance  of  the  mesouotum,  produced  by  the 
contrast  of  the  yellow  mesoscutum  and  axilla?  with  the  black  mesoscutellum  and  pro- 
notum, was  lost  by  a  black  shad&iu  the  middle  of  the  mesoscutum,  and  the  axillae 
were  black  as  in  the  ^. 

Described  from  8  9  's,  2  ^  's,  and  4  9  's  of  variety  a ;  all  bred  from 
scales  of  Ceroplastes  artemesice  Riley  MSS.,  collected  in  1879,  on  Arte- 
mesia,  at  Silver  City,  N.  Mex.,  by  H.  H.  Rusby.  The  parasites  issued 
in  tbe  latter  part  of  March.     [C.  V.  R.  Coll.] 

31.  (3)  AphycuB  maculipes,  n.  sp. 

Female. — Length,  1.4™™;  wing  expanse,  3.00™™;  greatest  width  of  fore  wing,  0.58™™. 
In  all  respects,  except  in  size  and  details  of  coloration,  similar  ti  Aph.  pulvinarice, 
Howard.  The  scape,  which  is  greatly  widened  below,  is  shining  black  in  color,  with 
a  white  band  at  base  and  a  white  tip.  Pedicel  black,  lighter  towards  the  lateral  por- 
tion of  the  tip.  Joints  1,2,  3,  and  4  of  the  funicle  black,  the  inner  surface  of  4  sometimes 
lighter;  club  dark  brown.  Face  and  front  rust-red  and  hairless;  ocelli  coral-red, 
placed  at  the  corners  of  an  acute-angled  triangle  ;  occiput  black  nearly  to  the  eyes. 
Anterior  face  of  pronotum  black  with  light  yellow  sides  and  a  yellow  transverse  stripe 
dorsally;  dorsal  surface  of  pronotum  of  a  pale  bluish  color,  with  whitish  hairs,  and 
furnished  at  each  angle  with  a  tlistinct  round  black  spot.  Tegulffi  whitish,  dusky  at 
tip.  Mesonotum  ferruginous ;  metanotum  dusky.  Abdomen  blackish  above,  with  a 
yellowish  border.  Venter  uniformly  light  greenish-yellow ;  legs  all  yellowish ;  all 
tibiae  with  a  double  row  of  rather  small  blackish  spots  above. 

Male. — Length,  1.00™™ ;  wing  expanse,  2.8™™;  greatest  width  of  fore  wing,  0.53™«. 
Differs  from  the  $  principally  in  the  antennje.  In  the  ^  antennse  the  leaf-like  ex- 
pansion of  the  scape  is  not  so  broad,  and  it^  whit«  tip  and  base  are  more  marked ;  the 
distal  half  of  the  pedicel  is  white,  but  the  rest  of  the  antennte,  including  flagellar 
joints  5  and  6  and  the  club,  is  of  a  uniform  brown  thickly  clothed  with  short  griseous 
hairs ;  tbe  club  is  faintly  yellowish  at  tip ;  and  seen  in  certain  lights,  there  is  a  yel- 


19 

lowish  tiuge  on  the  ventral  sides  of  joints  5  and  6.  The  abdomen  is  very  short  and 
its  dorsum  is  black  with  an  orange  margin  in  which  the  black  spiracles  show  very  dis- 
tinctly, each  furnished  with  a  few  long  black  hairs.  The  legs  are  seraitransparent, 
wiih  the  tibial  spots  not  so  strongly  marked  as  in  the  female. 

Described  from  2  ^  's  and  2  9  's,  bred  May  7,  X883,  from  a  Lecanium 
on  the  water-oak  (Q.  aquatica)  collected  at  Bluffton,  S.  C,  by  Dr. -J.  H. 
Mellicbamp.  The  same  Lecanium  harbored  Chiloneurus  albicomis 
Howard,  and  occurs  on  Quercus  laurifolia  at  Mobile,  Ala.,  where  it  is 
parasited  by  Comysfusca  Howard. 

This  species  seems  to  be  closely  related  to  Aphycns punctipes  (Dalm.), 
though  the  descriptions  of  the  latter  are  too  meager  to  form  a  definite 
idea  of  it.  Certainly  the  colored  figure  by  Westwood  in  Stephens's 
niustrations  of  British  Entomology  (Supplement,  Plate  XLVI,  Fig.  4) 
cannot  be  at  all  correct  as  to  coloration. 

Mr.  Ashmead's  Coccophagus  annulipes  should  also  be  placed  in  this 
genus,  and  will  prove  clodely  related  to  this  species,  although  I  have 
as  yet  seen  but  one  mutilated  specimen. 

Two  females  of  what  is  probably  only  a  variety  of  this  species,  having 
only  the  first  funicle  joint  brown,  are  contained  in  Dr.  Riley's  collection, 
and  are  said  to  be  parasitic  on  Attelabus  bipustulatus.  With  our  knowl- 
edge of  the  habits  of  the  genus  we  can  say  with  almost  perfect  cer- 
tainty that  these  females  were  not  parasitic  upon  the  Attelabus  but  upon 
some  unnoticed  Lecanium  attached  to  the  leaves  of  which  the  case  of 
the  beetle  larva  was  made.    [C.  V.  R.  Coll.] 

Genus  Bothbiothobax  Ratzeburg. 

Female, — The  body  is  rather  broad  and  flattened.  The  antenna^  arise  not  far  from 
the  border  of  the  mouth ;  the  scape  is  quite  long  and  not  flattened ;  the  pedicel  is  as 
long  as  or  longer  than  the  first  funicle  joint ;  this  last  is  as  long  as  or  longer  than  thick 
the  club  is  short^er  than  the  funicle  or  (with  B.  paradoxus)  twice  as  long.  The  face 
is  delicately  impressed;  vertex  and  clypeus  are  very  broad,  and  the  ocelli  form  a  very 
obtuse-angled  triangle.  The  thin  (antero-posteriorly)  broad  (laterally)  head  is  very 
deeply  punctured,  as  are  also  mesonotum  and  scatellum;  in  the  center  of  each  punc- 
ture is  a  little  papilla,  from  which  springs  a  delicate  little  hair;  besides  this,  there  is 
a  leather-like  sculpture.  The  mesonotum  and  scutellnm  are  rather  strongly  trans- 
versely arched,  and  the  lateral  borders  of  the  latter  are  quite  sharp.  The  ovipositor 
is  not  at  all,  or  very  slightly,  extended.  The  marginal  vein  of  the  hyalino  wings  is 
very  short  or  is  lacking ;  the  stigmal  is  long  and  the  postmarginal  is  short,  or  very 
short. 

Male, — Very  similar  to  the  female  and  only  distinguished  by  the  antennae  and  by 

the  sparser  punctuation  of  the  head.    The  pedicel  is  short,  somewhat  longer  than 

thick;  the  funicle  quite  extended,  and  the  joints  small  and  strongly  arched  beneath, 

so  that  the  funicle  appears  somewhat  toothed  above;  most  of  the  joints  have  two 

half  whoris  of  long  hair:  the  chih  is  almost  as  long  as  the  two  last  funicle  joints  to- 
Digitized  by  VjUOQ  It: 
gether.  C) 
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32  (1)  Bothriothorax  Tirginiensis,  n.  sp. 

Female. — Length,  1.63°*™;  wing  expanse,  3.96™";  greatest  width  of  fore  wing, 
0.69™°».  Head  rather  wider  than  thorax ;  lower  face  densely  rugose,  but  not  densely 
punctulate;  front  and  apex  densely  covered  with  large,  shallow,  round  punctures; 
mesouotnm  punctured  in  a  similar  manner.  Stigmal  vein  given  off  from  submarginal 
just  before  it  reaches  costa;  postmargiual  very  short;  antennte  regularly  clavate; 
the  pedicel  is  longer  than  the  first  funicle  joint,  which  is  a  little  longer  than  broad ; 
the  remaining  funicle  joints  increase  in  width  and  slightly  in  length;  club  slightly 
longer  than  fifth  funicle  joint.  Color,  metallic  greenish- black ;  antenuse  jet  black; 
all  coxie  metallic;  all  femora  metallic,  brownish  at  tip;  front  and  middle  tibise 
brownish-yellow;  hind  tibiae  greenish-black;  all  tarsi,  yellow. 

Described  from  1  9  specimen  collected,  September  18, 1881,  at  Arling- 
ton, Va.     [C.  V.  R.  Coll.] 

The  European  Bothriothorax  elavicornis  is  parasitic  on  the  onion 
maggot,  larva  of  Anthomyia  ceparum^  and  hence,  from  the  remarkable 
aniformity  of  habit  in  this  subfamily,  we  should  expect  to  find  that  B. 
virginiensis  is  parasitic  upon  some  Anthomyia  here.  A.  ceparum  has  not 
been  found  to  be  parasited,  however,  in  this  country. 

33.  (*2.)  Bothriothoraz  pecuUarls,  n.  sp. 

Female. — Length,  l.TS*""' ;  expanse,  4.25*"™;  greatest  width  of  fore  wing,  0.7™"».  An- 
teunie  short,  joints  not  well  defined;  scape  not  reaching  to  top  of  head;  pedicel  twice 
as  long  as  thick,  longer  than  first  funicle  joint;  funicle  Joints  subcyllndrical,  increasing 
in  diameter  from  1  to  6:  joint  6  as  thick  as  long;  clnb  as  long  as  the  three  preceding 
joints  together,  much  flattened  and  sharply  truncate  at  tip  in  a  somewhat  obliqoe 
line.  Fore  wings  slightly  ciliate  at  tip;  hind  tibisB  somewhat  compressed  laterally, 
mesoscutellum  uniformly  punctate.  General  color  blue-green ;  basal  half  of  antennal 
scape  honey-yellow;  distal  half  black  above,  yellowish  below;  flagellum  black,  clothed 
with  short  dense  black  hairs;  front  femora  black,  with  green  Inster,  yellow  at  tip 
middle  and  hind  femora  honey-yellow;  front  and  middle  tibiie  honey-yellow;  hind 
tibiiB  black ;  all  tarsi  honey-yellow. 

Male. — Same  size  and  proportions  as  $ .  AntennsB  much  longer  and  more  slender 
than  with  9  ;  pedicel  twice  as  long  as  thick ;  joint  1  of  funicle  three  times  longer  than 
thick  and  one-third  longer  than  pedicel;  the  rest  of  funicle  joints  subequal  in  length, 
about  as  long  as  pedicel,  well  separated  and  increasing  slightly  in  thickness.  Clab 
flattened,  truncate,  and  nearly  as  long  as  the  two  preceding  funicle  joints  together. 
In  coloration  similar  to  9 ,  except  that  the  antennae  and  front  femora  are  honey- 
yellow  throughout. 

Described  from  3  $  's  and  10  $  's. 

These  were  all,  with  two  mutilated  specimens,  bred  in  November  from 
a  single  Syrphid  larva  found  on  an  oak  leaf  at  Arlington,  Va.  The 
larva  was  honeycombed,  as  are  the  hosts  of  Copidosoma,  and  all  of  the 
parasites  issued  through  two  holes  cut  apparently  by  two  of  the  most 
enterprising  individuals.     [Dept.  Agr.  and  C.  V.  R.  Coll.] 

The  characters  of  Bothriothorax  will  have  to  be  revised.  Mayr  has 
described  the  male  of  B.  clavicornis  only,  and  while  he  shows  that  the 
S  anteunae  of  this  species  differ  (p.  82),  he  rejects  Foerster's  statement 
that  the  club  of  the  $  antenna  has  "eine  schief  gestutzte,  fast  heil- 
formige  Gestalt,^  like  the  9  .     He  says,  however,  that  his  varying  epeci- 


21 

mens  were  incomplete  in  the  an  tennse  and  probably  lacked  the  clab,  as 
the  8  of  B.  pecuUaris,  resembling  the  varying  individuals  in  all  other 
respects,  have  the  club  described  by  Poerster. 

Genus  Psilophbys  Mayr. 

Female, — The  very  thin  and  very  long  anteunse  are  given  off  from  the  neighborhood 
of  the  mouth;  the  long  thin  scape  reaches  nearly  to  the  ocelli;  the  pedicel  is  usnaUy 
more  than  double  as  long  as  thick;  the  long  funicle  is  extremely  thin  and  filiform 
and  its  segments  are  so  closely  joined  that  when  the  funicle  is  straight  the  points  of 
division  are  very  indistinct;  the  first  joints  are  longer  than  the  last;  the  first  is  about 
twice  as  long  as  the  pedicel,  and  the  sixth,  which  is  the  shortest,  is  still  five  times  as 
long  as  thick;  the  club  is  slightly  thicker  than  the  funicle,  and  is  longer  than  the 
sixth  funicle  joint,  but  is  shorter  than  the  fifth  and  sixth  together;  at  the  end  it  is 
obliquely  truncate.  The  head  is  not  thick  (antero-posteriorly),  but  is  long,  for  the 
cheeks  are  somewhat  longer  than  the  eyes;  the  head  !s  not  so  broad  as  the  thorax. 
The  facial  groove  is  narrow  but  long  and  extends  up  between  the  eyes  as  far  as  their 
middle;  the  small  keel-shaped  facial  prominence  extends  as  a  delicate  carina  to  the 
end  of  the  facial  groove.  The  front  and  vertex  form  a  strong  rounded  angle  and  are 
quite  broad.  The  oceUi  form  an  obtuse-angled  triangle,  the  posterior  ocelli  lying  near 
the* eyes  and  the  sharply-cut  occipital  border.  The  thorax  is  strongly  arched  trans' 
versely  and  from  above  appears  almost  barrel-shaped.  The  pronotum,  mesonotum, 
scapulffi,  and  scutellum  are  closely  united;  the  mesonotum  is  large  and  as  long  as  the 
strong  transversely-arched  triangular  scutellum;  the  points  of  the  scapnlsB  meet. 
The  abdominal  segments  are  subequal  in  length,  and  the  ovipositor  protrudes  slightly. 
The  fore  wings  are  not  ciliate  (in  this  respect  differing  from  all  other  £ncyrtinae  ex- 
cept Boihriothorax  8chl€chtendali)f  and  when  folded  reach  only  a  very  little  beyond  the 
tip  of  {he  ovipositor;  the  stigmal  vein  is  quite  long  and  arises  from  the  juncture  of 
the  snbmarginal  with  the  costa;  the  marginal  is  therefore  not  developed  and  the  post- 
marginal  is  short. 

Male. — Very  like  the  female,  with  a  smaller  head,  very  delicately  ciliate  fore  wings, 
and  much  thicker,  shorter,  and  difierently  formed  antenme.  The  pedicel  is  only  slightly 
longer  than  thick;  the  funicle  is  thick  and  clothed  with  short  hairs  (although  longer 
than  with  the  female);  the  first  funicle  joint  is  also  the  longest  and  the  sixth  the 
shortest,  but  this  last  is  only  double  as  long  as  thick  (the  funicle  joints  usually  shrink 
BO  much  after  death  that  they  appear  compressed);  the  club  is  longer  than  the  first 
funicle  joint,  and  as  thick  at  its  base,  gradually  more  slender,  with  a  rounded  sum- 
mit.   The  first  abidoniiual  segment  is  longer  than  any  of  the  others. 

34.  (I)  Psilophrys  hyallnipennis,  n.  sp. 

Male. — Length,  1.51™";  expanse  of  wings,  'S.02"^"^;  greatest  width  of  fore  wing, 
0.67™*".  Resembles  much  Ps.  longicornis  (WBlk,)^  of  Europe,  but  differs  markedly  in 
the  clear  transparent  wings.  Color,  metallic  bluish-green,  abdomen  shiny  black, 
antennas  brown;  all  coxsb  metallic,  all  femora  and  tibte  dark  brown,  with  reddish- 
yellow  knees;  tarsi,  reddish-yellow,  with  black  terminal  joints;  wing  veins  strong, 
dark  brown  in  color. 

Described  from  1  i  specimen.     Habitat,  Missouri*  i^fOi^/^Cofl. J 
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Genus  Homalotylus  Mayr. 

Female, — ^The  antenoie  are  given  off  near  the  border  of  the  month ;  the  pedicel  is 
somewhat  longer  than  the  first  fauicle  joint;  the  6-jointed  funiole  has  cylindrical 
Joints,  which  increase  more  or  less  in  thickness  toward  the  clnb ;  theclnb  is  obliquely 
trunca^.e  from  the  tip  to  the  base,  or  nearly  to  the  base.  The  head  is  thin  (fronto-occip- 
Itally) ;  the  facial  groove  is  very  delicate  or  is  wanting  (H,  flaminiue).  The  eyes  are 
mnch  farther  apart  below  than  above.  The  ocelli  form  an  acate  or  a  right-angled  tri- 
angle. The  face,  and  especially  the  clypeus,  not  broad,  covered  with  very  fine  and 
thick  panctulations,  and  with  larger  pnnctnres  in  rows  or  irregnlarly  placed.  Meeo' 
notnm  finely  shagreened  and  moderately  shining.  The  azillse  meet  only  in  a  point, 
or  are  far  apart.  The  ovipositor  is  hidden.  The  hind  femora  have  a  longitudinal 
groove  for  the  reception  of  the  hind  tibise.  The  marginal  vein  is  very  short,  or  is 
wanting.    The  stigmal  is  rather  long. 

Male  unknown. 

35.  (1)  Homalotylas  obsourus,  n.  sp. 

Female. — Length,  1.86™"* ;  wing  expanse,  3.8^™ ;  greatest  width  of  fore  wing, 
0.58°*"^.  Antennal  scape,  very  long  and  slender;  pedicel  somewhat  more  than  twice 
as  long  as  thick ;  first  funicle  Joint  one-third  longer  than  thick ;  sixth  fnnicle  Joint  a 
trifle  thicker  than  long ;  all  funicle  Joints  cylindrical,  and  increasing  slightly  in  thick- 
ness and  decreasing  in  length  from  Joint  1  to  Joint  6 ;  club  as  long  as  the  preced- 
ing three  joints  together,  obliquely  truncate  from  tip  quice  to  base.  Facial  groove 
entirely  wanting.  Ocelli  form  an  acote-angled  triangle.  The  larger  punctures  of  the 
head  are  irregularly  placed.  The  axillse  meet  at  their  apices  only.  First  Joint  of 
middle  tarsus  as  long  as  all  the  succeeding  Joints  together,  and  only  slightly  incras- 
sated ;  middle  tibial  spur  stout,  and  longer  than  the  first  tarsal  Joint.  Color :  Antennal 
scape,  pedicel,  and  fnnicle  black,  club  yellowish-white ;  face  yellow-brown,  with  a 
metallic  luster  behind  the  eyes;  pronotum  and  mesoscutum  black,  with  a  faint 
golden  luster ;  mesoscutellum  and  axillae  dead-black,  owing  to  the  very  close  fine 
punctures ;  tegnl»  black  at  tips,  brown  at  bases  ;  metanotum  and  dorsum  of  abdomen 
black;  venter  of  thorax  dark  honey-yellow,  of  abdomen  black;  all  coxae  and  femora 
dark  brown ;  all  tibte  black ;  front  and  hind  tarsi  black ;  middle  tarsi,  except  fifth 
Joint  and  middle  tibial  spur,  white  or  yellowish- white.  Fore  wing  with  a  large 
subcircular  dusky  spot  in  the  middle,  including  stigmal  and  marginal  veins,  and 
with  a  narrow,  clear,  hairless  streak  extending  transversely  and  proximally  from 
marginal  vein  to  near  the  hinder  border  of  the  wing ;  cilia  very  short. 

Described  from  13  9  specimens  bred  from  Coccinellid  larvae,  in  all 
probability  those  of  Cycloneda  aanguinea  L.,  at  Centreville,  Fla.,  by 
Mr.  H.  G.  Hubbard.  From  two  to  five  of  the  parasites  were  bred  fronx 
each  of  the  parasited  larvae.    [O.  V.  R.  Coll. J 

Of  the  three  European  species  of  Homalotylus^  the  only  one  whose 
habits  are  known,  ff.flaminius  (Dalman),  lives  in  Coccinellid  larvae ;  and 
Walker  (Entom.  Mag.  Y,  1838,  p.  54)  states  that  he  has  bred  it  fh>ni 
Oaleruca  calmariensU,  an  insect  which,  though  very  abundant,  has  never 
been  found  parasited  in  this  country. 

Genus  Leptomastix  Forster. 

Female. — The  antenose  are  very  long,  as  long  as  or  somewhat  longer  than^  the"  body, 
slender  and  clothed  with  short  hairs ;  the  pedicel  is  twice  as  long  as  thick ;  each  of 
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the  three  first  funicle  joints  is  about  double  tbe  leugth  of  the  pedicel,  and  the  three 
following  decrease  in  length  until  the  sixth  is  scarcely  twice  as  long  as  thick ;  the 
clnb  is  slightly  broader  than  the  funicle,  is  roanded  on  the  end,  and  is  as  long  as  the 
last  two  funiole  joints  together.  The  facial  impression  is  small,  and  the  forehead  ex- 
tends ne  ar  y  the  lower  end  of  the  eyes ;  the  vertex  is  broad,  and  the  ocelli  are  at 
the  corners  of  an  equilateral  tria'  *  *  both  clypus  and  vertex  are  very  finely  punc- 
tured. The  thorax  is  moderately  arched,  the  mesonotum  somewhat  shining  and  finely 
ehagreened  with  sparse  hair  follicles ;  the  scapnlee  meet  in  the  middle  and  form  a 
very  short  longitudinal  carina;  the  triangular,  finely  wrinkled  scutellum  has  rather 
sharp  side  borders  and  apex.  The  upper  side  of  the  abdomen  is  very  delicately  punc- 
tured and  the  segments  are  difficult  to  distinguish ;  seen  from  the  side  they  appear 
•ubequal  in  length.  The  marginal  vein  of  the  fore  wing  is  somewhat  longer  than 
the  stignial,  which  is  nearly  equal  in  length  to  the  postmarginal.  Tbe  ovipositor 
is  usually  considerably  protruded.  The  legs  are  longer  than  usual,  and  the  middle 
tibial  spur  is  very  strong  and  prominent. 

Male, — The  male  is  to  be  principally  distinguished  by  its  antennsB,  which  are  con- 
siderably longer  than  the  whole  body.  The  relative  proportion  of  the  joints  is  about 
the  same  as  in  the  female,  except  that  the  pedicel  is  very  conical  and  only  about  as 
long  as  thick ;  the  funiole  joints  are  well  separated  by  dorsal  incisions,  and  each  is 
very  slightly  constrioted  in  the  middle  above  ;  the  fnnicle  is  furnished  with  a  num- 
ber of  long  hairs,  which  are  not  arranged  in  whorls. 

This  strikiDg  genas  was  founded  by  Forster  in  1852,  and  in  the  char- 
acterization of  the  female  I  have  followed  Mayr  qaite  closely.  Dr. 
Mayr,  however,  had  before  him  but  one  specimen  (  9  ),  and  as  my  ma- 
terial is  extensive,  I  have  made  one  or  two  changes.  I  have  added  a 
description  of  the  male  which  was  unknown  to  both  Forster  and  Mayr. 
The  genus  was  founded  on  antennal  characters,  but  may  be  recognized 
at  a  glance  from  the  length  and  strength  of  the  middle  legs. 

36.  (1)  Leptomastix  dactyiopii,  n.  sp. 

Female.— "Length,  1.51"™ ;  expanse,  3.6"™ ;  greatest  width  o£  fore  wing,  O.e™™.  Gen- 
eral color  honey-yellow,  with  a  slight  reddish  tinge  on  the  mesonotnm  ;  eyes,  anten- 
nae (with  tbe  exception  of  a  slight  ventral  yellow  streak),  occiput,  immediately  behind 
the  eyes,  black;  metascutum,  posterior  margin  of  pronotum,  dorsum  of  abdoment 
dorsal  surface  of  posterior  femora,  more  or  less  dusky. 

Male, — Leugth,  0.97™" ;  expanse,  2.65"™  ;  greatest  width  of  fore  wing,  0.46™".  In 
effect  darker  than  female,  and  quite  variable  in  the  amount  of  black  with  which  the 
dorsum  of  the  thorax  is  ornamented.  The  mesoscntum  is  always  yellow,  but  the 
scapulse  are  often  very  dark  and  the  mesoscutellnm  has  often  a  dark  median  stripe; 
the  hind  tibite  and  tarsi  are  also  dark. 

This  species  is  described  from  many  specimens  of  both  sexes  bred  in 
October  and  November,  1884,  from  Dactylopius  destructor  Comst.,  infest- 
ing Paeonia  on  the  Department  grounds  at  Washington,  D.  C,  in  com- 
pany with  ChiUmeurus  dactyiopii.  It  is  very  similar  to  Leptomastix  his- 
triOj  judging  from  Mayr's  description  of  the  latter,  and  the  difference 
may  arise  from  the  fact  that  histrio  was  described  from  a  single  speci- 
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men,  while  the  speeimeus  which  I  have  show  considerable  colorational 
variation.  • 

The  appearance  of  this  parasite  upon  the  destructive  mealy  bug:  is  to 
be  welcomed.  A  large  colony  of  the  latter  insect  was  completely  de- 
stroyed by  this  Leptomastix  and  the  Chiloneurus  just  mentioned.  It  is 
possible  that  both  are  recent  introductions ;  at  all  events,  neither  has 
ever  been  bred  irom  Ddctylopiua  here  before,  and  we  shall  watch  for 
them  another  season  with  interest. 

SubfamUy  APHBLININ^:. 

The  two  genera  mentioned  under  this  subfamily  may  be  separated  as 
follows : 

A.  For©  wings  with  a  hairless  line  extending  from  stigma  transversely  towards  base 

of  wing Aphkunus. 

B.  Fore  wings  with  no  snch  line Coccophaous. 

Genus  Cocoophagus  Westwood. 

Antenutt)  8-jointed;  scape  rather  short  and  stout ;  pedicel  one-third  the  length  of 
scape  and  of  about  the  same  thickness ;  joint's  3,  4,  and  5  increase  very  slightly  or 
not  at  all  in  thickness  and  decrease  in  length ;  club  very  plainly  3-jointed,  a  little 
longer  than  the  preceding  two  joints.  Mesoscutum  large,  its  posterior  broader,  with 
a  slight  reentering  angle ;  sutures  between  parapsides  and  scapulte  very  oblique. 
Mesoscutellum  nearly  as  long  as  broad,  rounded  behind,  the  fore  part  forming  three 
sides  of  a  hexagon,  the  side  bordering  on  the  scutum  a  little  shorter  than  the  other 
two ;  wings  equally  hairy,  except  at  base ;  no  hairless  line.  Stigma  small,  but  plainly 
visible,  subtriangular  in  form.  Middle  tibial  spur  usually  not  as  long  as  first  tarsal 
joint,  often  curved.  Species  usually  of  somber  colors,  often  of  two  contrasting  colors, 
black  and  yellow. 

37.  (1)  Coooophagfos  vividus,  n.  sp. 

Female. — Length,  1.03™™ ;  wing  expanse,  1.96"™ ;  greatest  width  of  fore  wing, 
0.35»™.  General  color  shiny  black  ;  antenme  light  brown,  with  the  customary  dark 
brown  longitudinal  oarinie  ;  greater  part  of  mesoscutellum  and  visible  portion  ofme- 
tascntellum  bright  orange-yellow,  the  line  of  juncture  of  the  two  colors  on  the  meso- 
scutellum slightly  irregular  but  not  curved ;  tegulie  yellow ;  all  oox«e  and  femora 
brown,  yellow  at  joints;  all  tibie  and  t^rsi  yellow,  occasionally  a  dusky  patch  near 
base  of  hind  tibse,  and  the  fifth  tarsal  joint  is  of  course  brown.  Entire  mesonotum 
finely  punctate. 

Male. — Length,  0.55™™  ;  wiug  expanse,  1.47™™ ;  greatest  width  of  fore  wing,  0.25™™, 
Color  as  in  female,  except  that  the  tegnlte  are  brown  and  the  scutellar  spot  is  dull 
lemon-yellow,  as  large  proportionally  as  in  9 ,  but  not  so  vivid. 

Described  from  1  6  and  3  9  's  bred  from  Lecanium  hesperidum  on  or- 
range,  Orescent  City,  Fla.,  by  H.  G.  Habbard.    [Dept.  Agr.  Coll.] 

•  Since  the  above  was  written  I  have  received  from  Dr.  Mayr  the  following  concern- 
ing this  species: 

**  Was  nun  Ihre  letzte  Sendung  betrifi^t,  so  steht  Ihr  Leptomastix  Dactylopii  der 
europaischen  Art  sehr  nahe,  nnd  wenn  Ihre  Exemplare  nicht  etwadurch  unnattlrliche 
Verhaltnisse  der  Zuoht  im  Zimraer  besonders  klein  nnd  unentwiokelt  geblieben  sind, 
so  kann  Ihr  Leptomastix  ganz  gut  als  eigene  Art  betrachtet  werden,  weinr^auch  die 
Unterschiede  nnr  In  der  Qrosse  und  Farbung  vorhanden  sind.'' 
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38.  (2)  CoooophaguB  flavifrons,  n.  sp. 

ifaZtf.— Length,  l™°»;  wing  expanse,  2™™;  greatest  width  of  fore  wing,  0.35™". 
Color :  Eyes,  clypens,  occiput,  abdomen,  and  dorsum  of  thorax  black,  with  a  pro- 
Donnced  bluish -metallic  luster  on  abdomen ;  face,  antennal  scape,  all  legs,  except 
hind  tibse,  lemon-yellow  ;  flagellum  of  antenna^  brown  ;  tegulte  orange-yellow ;  hind 
tibse  brown,  with  yellowish  extremeties;  wing  veins  fuscous. 

Described  from  1  S  specimen ;  9  unknojRrn ;  bred,  Ai>ril  6,  1882,  firom 
Lecanium  sp.  on  Pinus  auatralisj  collected  at  Archer,  Fla.  Two  other  i 
specimens,  nearly  agreeing  with  this  species,  bnt  each  lacking  the  head 
are  in  the  collection.     [0.  V.  R.  Coll.] 

39.  (3)  Coooophagus  cognattui  Howard. 

One  S  and  1  9  of  this  species  were  bred,  April  2,  1881,  from  Leca/nium 
sp.  npon  leaves  of  Melia  azederach^  collected  by  Mr.  G.  W.  Latimer,  at 
Bnfaula,  Ala.    [C.  V.  R.  Coll.] 

40.  (4)  Cocoophagas  koebelel,  n.  sp. 

Ifale.— Length,  0.84n»"» ;  wing  expanse,  1.59™" ;  greatest  width  of  fore  wing,  0.34»«. 
Color :  Eyes,  head,  face,  tegul»,  all  thorax  (except  tips  of  meso  and  metasoutelli),  and 
abdomen  shiny  black ;  antennte  light  brown,  scap<)  black ;  all  tibia),  tarsi  (except 
last  joint),  and  tips  of  femora  lemon-yellow  ;  all  tibse,  except  at  tips,  black  ;  tips  of 
meso  and  metascutelli  orange-yellow ;  the  line  between  the  black  and  the  yellow 
sharp  and  distinct,  and  convex  posteriorly. 

Described  from  1  i  specimen ;  9  unknown;  bred,  April  6, 1882,  from 
Lecanium  sp.  on  Pinm  atistralis^  collected  at  Archer,  Fla.,  by  Mr.  A. 
Koebele,  to  whom  the  species  is  dedicated.    [Q.  V.  R.  Coll.] 

Genus  Aphelinus  Dalman. 

Antennifi  8-jointed  ;  scape  long  and  slender ;  pedicel  large,  subcorneal ;  joints 
3  and  4  very  small;  joint  5  as  long  as  pedicel,  subcylindrical ;  club  large,  with 
•eyeral  minute  bristles  at  tip.  Mesoscntum  wider  than  long ;  parapsides  distinctly 
separated,  small.  Mesoscutellum  very  broad  and  short;  subfusiform,  unicolorons. 
Middle  tibial  spur  slender,  as  long  as  first  tarsal  joint.  Fore  wings  each  with  an 
oblique  hairless  line  extending  from  the  stigma  backwards  to  the  posterior  border 
of  the  wing.  Stigma  small  and  inconspicuous,  club-shaped,  rounded  at  tip.  Spe- 
cies generally  unicolorons,  either  yellow  or  blackish,  very  seldom  metallic. 

41.  (1)  Aphelinus  diaapidia  Howard. 

Nine  females  of  this  species  were  bred  from  a  Mytildspis  on  an  Orchid, 
an  undetermined  species  of  Dycaste  from  Japan ;  receiX^^ed  February  6, 
1874,  from  Mr.  George  Thurber,  of  the  American  Agriculturist.  [C.  V. 
R.  Coll.] 

42.  (2)  AphelinuB  mail  (Haldeman.) 

Three  9  's  of  this  species  were  bred  at  Washington,  February  8  and 
16, 1879,  from  ScMzaneura  lanigera  Hausm.    [C.  V.  l^-gj^^^luuy  ic 
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Subfamily  ELAOHISTIN^. 

The  two  genera  mentioned  under  this  subfamily  may  be  separated  as 
follows : 

A.  Posterior  tibiae  with  two  spurs Euplectrus. 

B.  Posterior  tibiae  one-spurred Elachisius. 

Genus  Euplectrus  Westwood. 

Head  triangular ;  eyes  prominent.  Antenuse  inserted  below  middle  of  face ;  scape 
long;  funicle  4-joiuted.  Thorax  highly  ^developed;  mesouotnm  with  a  median 
longitudinal  carina.  Abdomen  with  a  moderate,  cylindrical  petiole.  Posterior  tibia 
with  two  very  long  spurs.  Body  not  metaUic,  but  of  dark  color ;  head  and  thorax 
with  sparse,  coarse  hairs. 

43.  (1)  Eupleotms  oomstockil  Howard. 

Male. — Length,  1.98""";  wing  expanse,  4.3"™;  greatest  width  of  fore  wing,  O.H"™. 
Pace  triangular,  narrowing  sharply  below  eyes,  smooth  and  glistening,  with  a  very 
few  punctures ;  antennal  scape  slender,  not  widened.  Pronotum  very  rugose,  except 
at  posterior  border;  mesoscntum  somewhat  transversely  rugose,  with  a  strongly- 
marked  median  longitudinal  carina;  mesoscutellum  smooth;  metathoracic  carina 
very  pronounced  and  dividing  posteriorly ;  metatibial  spine  nearly  as  long  as  first 
two  tarsal  joints.  Abdomen  broadening  from  base  and  subtruncate  at  tip.  Oen- 
eral  color  shining  black  with  long  stiff  whitish  hairs  scattered  over  thorax ;  labrum 
honey-yellow;  antennal  scape  light  honey  yellow,  flagellum  gradually  darker,  club 
quite  dark  at  tip ;  all  legs  honey-yellow ;  abdomen  with  »  dorsal  yellow  spot  entirely 
bounded  with  black  and  of  an  irregular  pyramidal  shape,  the  base  of  the  pyramid 
towards  tip  of  abdomen ;  venter  yellow-brown  along  median  Hue 

Female, — Slightly  larger ;  abdomen  more  nearly  ovate. 

Described  from  many  $  9  specimens  bred  from  half-grown  larva  of 
Aletia  xylina  (Say)  in  Mississippi,  Alabama,  and  Florida.  [0.  V.  R. 
and  Dept.  Agr.  Coll.] 

(See  Eeport  Department  of  Agriculture,  1880,  Plate  II,  Fig.  4.  See 
also  Can.  Ent.,  XII,  p.  159,  and  Am.  Ifaturalist,  1881,  p.  16.) 

44.  (2)  Buplectma  leuootrophia,  n.  sp. 

ifalf.— Length,  1.25"°*;  wing  expanse,  2. 91"»";  greatest  width  of  fore  wing,  0.58"". 
Differs  from  E.  cometookii  in  the  following  points :  Mesoscutum  very  rugose ;  median 
carina  scarcely  visible;  face,  below  eyes,  and  scape  of  antennsB  nearlj'  white,  slightly 
yellowish;  all  legs,  including  cox®,  semi-transparent,  whitish  in  color;  the  dorsal 
abdominal  yellow  spot  extends  to  pedicel,  and  at  its  base  widens  out  to  include  the 
lateral  borders  of  the  abdomen ;  the  venter  is  yellowish  near  base ;  elsewhere  dark 
brown,  nearly  black. 

Described  from  3  $  specimens  bred  from  unknown  Arctiid  larva,  July 
19, 1880,  received  from  Dr.  R.  S.  Turner,  Fort  George,  Fla.  [Dept.  Agr. 
Coll.] 

45.  (3)  Bupleotrus  platyhypenad,  n.  sp. 

Female, — Length,  1.67"™;  wing  expanse,  3.8"";  greatest  width  of  fore  wing,  0.6"«»' 
Differs  from  E,  oomstochH  as  foUows:  Pronotum  markedly  shagreened;  mesoson- 
tum  only  slightly  roughened ;  median  carina  distinctly  visible;  hind  border  of  abdo. 
men  well  rounded.    Color:  Face  entirely  black;  legs  dark  honey-yellow;  hind  aoTWb 
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quite  dark  at  bases;  yellow  blotch  on  dorsiim  of  abdomen,  occupying  nearly  its  whole 
snrfaoe,  leaving  only  a  narrow  baud  of  black  aronnd  the  edge  ;  venter  the  same. 

Male. — Kather  smaller  than  the  $  ,  but  agrees  otherwise,  except  that  the  scape  of 
the  antennae  has  a  ventral  leaf-like  expansion ;  the  abdomen  is  even  more  rounded 
than  in  the  9 ,  and  the  yellow  blotch  is  much  smaller. 

Describe*!  from  1  S  and  1  9  bred,  July  11,  1882,  from  the  larva  of 
Platyhypena  scabra  (F.),  District  of  Colombia.    fC.  V.  R.  Coll.] 

46.  (4)  Bupleotms  catocalae,  n.  sp. 

Length,  2.3™™ ;  expanse  of  wings,  4.3'"'" ;  greatest  width  of  fore  wing,  0.7™™* 
Differs  from  E.  comstackii  in  its  larger  size,  more  rounded  abdomen,  and  in  the  appear- 
ance of  the  abdominal  blotch.  This  in  the  ^  occupies  the  whole  of  the  anterior  half 
of  the  dorsnm  of  the  abdomen,  while  the  venter  is  entirely  yellow  except  at  tip. 
With  tbe  9  the  spot  occupies  the  anterior  center  of  the  dorsum  of  the  abdomen,  is 
oval  in  form,  and  is  bounded  on  all  sides  by  a  broad  margin  of  dark  brown ;  th^ 
▼enter  is  as  with  the  ^ .  The  metascutellum  is  finely  striated  longitudinally.  The 
yellow  spot  on  the  lower  front  extends  to  the  base  of  the  antennae. 

Described  from  3  ^  's  and  2  $  's  bred,  Jaly  5, 1873,  from  the  larva  of 
a  species  of  Catocala  at  Saint  Loiiis,  Mo.  [C.  Y.  B.  Coll.]  This  species 
has  also  been  bred  from  a  geometrid  larva  on  birch,  found  at  Hyatts- 
ville,  Md.,  July  9,  1882.    [Dept.  Agr.  Coll.] 

47.  (5)  Euplectrus  frontalis,  n.  sp. 

Female, — Length,  2™™;  wing  expanse,  4.7™";  greatest  width  of  fore  wing,  0.81™™. 
In  this  species  the  sculpture  of  the  thorax  is  more  definite  than  in  any  other  so 
far  considered.  The  pronotum  is  deeply  but  sparsely  punctuate  except  at  its  posterior 
border;  the  mesoscntnm  is  quite  coarsely  shagreened,  and  its  median  carina  is  faint; 
the  metascutellum  is  plainly  longitudinally  striate.  The  yellow  spot  of  the  lower 
front  includes  the  bases  of  the  antenuce,  but  the  cheeks  below  this  point  are  black  to 
the  bases  of  the  mandibles.     In  other  respects  it  resembles  E,  catocala. 

Described  from  1  9 ,  bred,  September  13,  1882,  from  an  unknown 
noctuid  larva  on  walnut,  collected  at  Arlington,  Va.    [C.  Y.  R.  Coll.] 

(^enns  Blachistus  Spiuola. 

AjQtennffi  inserted  considerably  below  the  middle  of  the  face,  flagellum  very  rarely 
incrassate;  fnuicle  4-jointcd;  club  2-jointed.  Thorax  with  a  large  conico-semiglobose 
pronotum;  mesoscutum  short;  mesoscutellum  with  two  longitudinal  grooves,  meet- 
ing at  the  apex ;  metanotal  median  carina  acute.  Fore  wings  with  the  postmargiual 
vein  plainly  longer  than  the  stigmal;  stigmal  club  small  but  with  an  acute  uncus. 
Abdomen  usually  with  a  short  smooth  petiole.  Posterior  tibite  l-8purre<!.  Body 
black,  immaculate;  head  always  more  or  less  metallic. 

48.  (1.)  Blachistas  proteoteratis,  n.  sp. 

Female.— laength,  1.86™™ ;  wing  expanse,  3.12""" ;  greatest  width  of  fore  wing  O.SS"""*. 
Head  broadly  oval,  cheeks  well  rounded,  antennal  fosste  converging  dorsally;  the  su- 
tures of  the  mesoscutar  parapsides  and  of  the  scapnlse  are  continuous;  the  postmargi- 
nal  vein  is  rather  longer  than  the  stigmal,  which  is  very  straight,  with  a  small  cinb 
and  a  sharp  claw.  Face  smooth ;  occiput  and  top  of  head  near  eyes  slightly  punctu- 
late;  pronotum  sparsely  punctured,  except  at  its  smooth  posterior  border;  mesoscu- 
tum transversely  shagreened;  mesoscutellum  very  finely  coriB^ii^ekS&yA£i@t^4A|l^|ldst- 
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BCQtelli  smooth ;  metathoraoic  carina  delicate;  petiole  rather  short,  cylindrical,  and 
mgose ;  abdomen  elliptical,  concave  above,  convex  below.  Pronotnm  and  mesoscu- 
turn  with  many  white  hairs;  a  lonfptndinal  row  of  long  delicate  white  hairs  on  the 
metapleura  of  each  side.  Color,  dark  metallic- green;  scape  of  antennie  nearly 
white,  flagellum,  light  ochre- yellow  ;  month  parts  nearly  white,  mandibles  shining 
brown  at  tips  ;  all  legs  yellowish- white,  except  hind  coxse,  which  are  brownish  near 
base;  basal  half  of  abdomen  above  with  a  bright  straw-colored  blotch,  bounded  by 
brown  and  ending  posteriorly  in  a  straight  transverse  line ;  venter  of  abdomen  witL 
a  longitudinal  honey-yellow  stripe,  wider  anteriorly  than  posteriorly. 

Described  from  3  9  's  bred,  in  June,  1873,  from  larvae  of  Proteotsras 
CBSculana  Riley,  at  Kirkwood,  Mo.     fC.  V.  R.  Coll.] 

49.  (2)  Elaohistus  cacoocidB,  n.  sp. 

JfaZe.— Length,  l.QS"*™;  wing  expanse,  3.84'"'";  greatest  width  of  fore  wing,  0.74'"'". 
Face  subtri angular,  cheeks  ne«irly  straight;  meeoscntar  and  scutellar  farrows  not 
continuous,  interrupted  by  the  angle  of  the  scapulte  ;  postmarginal  vein  much  longer 
than  stigmal.  Head  and  eyes  quite  thickly  covered  with  short,  fine,  dusky  hairs, 
pronotum  and  mesoscutum  furnished  with  longer  and  stouter  dark  hairs.  Head  sparely 
punctured  with  transverse  oblique  lines  on  vertex  and  clypeus;  occiput  very  finely 
and  thickly  punctured ;  scutellum  smooth,  an^  mesoscutum  only  slightly  shagreened. 
Color  shining  black,  not  metallic ;  scape  of  antennae  whitish  below,  dark  brown 
above,  flagellum  dark  brown,  with  short,  dense,  whitish  hairs;  mandibles  light 
reddish-brown ;  all  legs  yellowish-white,  hind  cox®  slightly  darker  at  base;  first  two 
joints  of  abdomen  above  with  a  yellowish-brown  spot  extending  nearly  to  lateral 
edges,  venter  light  brown  at  base. 

Described  from  6  ^  's  bred,  August,  1877,  from  the  leaf  curl  of  Ca- 
ccBcia  rosaceana  (Harr.),  at  Kirkwood,  Mo.  fC.  V.  R.  Coll.]  Oue  9 
specimen  of  apparently  the  same  species  was  bred  at  Washington,  from 
Hyphantria  textor^  upon  which  it  fed  externally.  The  adult  made  its 
appearance  October  29, 1881.     [Dept.  Agr.  Coll.] 

50.  (3)  Elaohistus  coxalls,  n.  sp. 

Fema/e.— Length,  2.2l">°» ;  wing  expanse,  4.34°»°» ;  greatest  width  of  fore  wing,  0.7«">. 
Resembles  E,  proteoteraita  very  closely,  but  differs  in  size,  as  just  indicated,  and  also 
presents  the  following  colorational  differences:  The  posterior  coxse  have  upon  their 
outer  basal  portion  a  large  definit-e  metallic-green  spot,  which  in  proteoteratU  is  only 
faintly  indicated ;  the  middle  coxie  are  also  faintly  green  at  base ;  superior  surface 
of  antennal  pedicel  tinged  with  dark  brown,  superior  portion  of  all  the  flagellar 
joints  darker  than  inf^^rior  surface ;  metaplenral  hairs  long  and  conspicuous ;  ventral 
yellow  stripe  very  narrow  near  tip  of  abdomen. 

Described  from  1  9  caught  on  window  at  Washington,  D.  C,  Janu- 
ary  U,  1881.    [C.  Y.  R.  Coll.] 

Subfamily  ELASMIN^. 

Head  subglobose:  front  sparingly  but  strongly  punctate.  Funicle 
of  antennae  3-jointed.  Thorax :  Pronotum  short,  parapsides  not  distin- 
guishable, mesoscutellum  depressed,  metascutellum  membraneous  white. 
Wings  narrow,  marginal  vein  long,  stigmal  very  short,  almost  punctiform, 
postmarginal  distinct.  Abdomen  sessile,  with  a  compressed  venter. 
Legs  becoming  gradually  longer  and  stronger;  posterior  coxsb  very 
large,  tibise  2-spurred  at  tip.    Antennae  of  the  male  with  three  branches* 
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Genus  Blasmus  Westwooil. 

Head,  antero-posteriorly  rather  narrow,  vertex  sabaciite,  eyes  saboval,  ocelli 
placed  in  a  triangle.  Antenn»  inserted  below  the  middle  of  the  face,  scape  not 
reaching  to  ocelli,  Hagellam  not  incrassate.  Thorax  with  obsolete  punctares,  sutures 
of  the  scut^iluni  delicate,  metathorax  with  no  carina,  apex  not  perpeDdicular. 
Costa  of  the  wings  shorter  than  the  marginal,  costal  cell  very  narrow.  Abdomen 
triaugular,  terebra  scarcely  observable.  Posterior  tibia?  spinous  underneath.  Me- 
ftostemnm  smooth.  £pistoma  not  distiognishable,  epimera  nearly  triangular.  Body 
black,  metallic  above. 

Thomson  in  his  remarks  after  the  generic  diagnosis  of  Elasmus  says, 
"Arterna  lefva  parasitiskt  pft  Microgaster^ — a  general  statement. 
Katzeburg,  however,  gives  Aneure  rhipiecros  Forst.  as  parasitic  on  Psyche 
gramineUa;  Oiraud  gives  E.flahellatus  Westw.,  as  parasitic  on  the  same 
species  and  on  Epichnopteryx  helix,  and  E,  nudus  Nees,  as  destroying 
Oecidomyia  rosaria.  Of  the  following  species  all  are  represented  in  notes 
as  having  been  bred  from  Tineid  larvae  except  E.  albicoxaj  which  was 
found  in  ajar  with  the  eggs  of  lAmnitis  dissippuSy  from  which  it  could 
not  possibly  have  come.  Microgasters  were  bred  from  the  young  larv» 
of  L.  dissippusy  and,  in  default  of  careful  notes,  it  is  very  possible  that 
the  specimen  of  E.  albicoxa  may  have  come  from  one  of  the  Microgaster 
cocoons.  In  the  same  way  Microgasters  were  bred  from  the  Tineids  on 
Rhus  and  Apple,  ft*om  which  E.  varius  and  E.pullatus  are  stated  in  the 
notes  to  have  been  bred,  and  the  mere  en  try  in  the  note-book  will  not  weigh 
against  a  unity  of  habit  in  the  genus  if  such  can  be  shown  to  be  proba- 
ble. Thomson  does  not  give  his  data,  but  the  fact  that  Microgasters 
were  bred  in  the  cases  mentioned  would  have  seemed  to  afford  a  strong 
probability  of  such  an  unity  of  habit,  had  it  not  been  that  the  last  spe- 
cies of  the  genus,  E.  iischericej  was  bred  under  my  eyes,  and  watched 
with  the  desire  to  determine  this  point  in  mind.  Not  only  was  no  Mi 
crogaster  observed,  but  the  Elmmus  larvae  was  several  times  found  feed- 
ing externally,  just  prior  to  pupation,  upon  the  larvae  of  the  Tischeria. 
*  This  observation  will  transfer  Elasmv^  from  the  ranks  of  injurious  in- 
sects to  those  of  beneficial. 

51.  (1)  Blaamus  varius,  n.  sp. 

ifale.— Length,  1.75"™ ;  wing  expanse,  S.SO™" ;  greatest  width  of  fore  wing,  0.33"»"». 
Head  coarsely  and  densely  punctate,  the  impressions  more  sparse  upon  the  face. 
Mesonotnm  covered  with  long  delicate  hairs,  and  appearing  as  if  covered  with  min- 
ute overlapping  scales.  Scntellum  apparently  smooth,  but,  under  a  high  power,  cov- 
ered with  fine  wavy  lines,  and  furnished  near  base  with  hairs.  Abdomen  long,  slender, 
acuminate,  furnished  at  tip  with  a  number  of  stiflf  black  hairs.  General  color  shin- 
ing black;  rounded  tip  of  mctascutellum  orange-yellow;  metascutellar  appendage* 
membranous  white,  rest  of  met  anotum  metallic-green;  first  abdominal  joint  dorsally, 
striped  with  two  transverse  shaded  bandsof  ochre-yellow;  veuterof  abdomen  ochre-yel- 
low except  at  tip;  front coxffi  blackat  base,  remainder  brownish-yellow;  femora  brown- 


*  "  Das  schildcben  hat  an  der  Spitze  eiueu  hautigen,  drieckigen,  /.iemlich  Hciiarf  zu- 
gespitzton,  lamellenartigen  Anhang."    (Forst«'r  Hymenopt.     Snul.  II,  p.  71.) 
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ish-yellow,  shaded  dorsally  with  brown;  tibiae  yellow;  tarsi  fusooaa;  middle  coxse 
black  at  base,  rest  browuish-yellow ;  femora  black  with  metallic  Inster,  and  with  a 
Tentral  longitudinal  yellow  line;  tibise  yellowish,  with  a  dorsal  dusky  streak;  tarsi 
dark  fnscons;  hind  coxsb  and  femora  shining  black,  light  at  joints;  tibi»  dirty  yel- 
low, lined  dorsally  with  brown ;  tarsi  blackish  ;  antennae  black  with  ligbt  hairs  ;  wing 
veins  dark  brown. 

Described  from  4  $  specimens  (  9  unkuown)  bred,  July  20,  1872,  «at 
Saint  Loais,  Mo.,  from  the  leaf  carl  of  a  miner  and  roller  on  RhiM  copal- 
Unay  probably  Oraeillaria  rhoi/oliella  Cham.     [0.  V.  E.  Coll.] 

52.  (2)  Blasmus  nigripes,  n.  sp. 

Male. — Length,  1.58"™  ;  wing  expanse,  2.91™™  ;  greatest  width  of  fore  wing,  0.27™™, 
Differs  from  E,  variu8  in  size  and  relative  width  of  fore  wing.  The  scutellar  spot  is 
small  and  narrow,  and  is  not  of  so  vivid  an  orange  color  as  in  E.  varius.  The  front 
coxsB  are  black,  femora  and  tibite  earthy  yellow,  with  many  black  hairs,  which  on 
the  femora  obscure  the  real  color;  tarsi  dusky ;  middle  and  hind  coxse,  femora,  tibiae 
and  tarsi  nearly  black. 

Described  from  1^(9  unknown)  bred,  from  IdthoooUetis  gregarieUa 
Murtfeldt,  at  Kirk  wood,  Mo.,  by  Miss  Murtfeldt,  1881.    [C.  V.  R.  Coll.] 

53.  (3)  Blasmus  albicoica,  n.  sp. 

Male. — Length,  2.00™'"  (f ) ;  wing  expanse,  4.28"*™ ;  greatest  width  of  fore  wing, 
0.48™™.  The  specimen  from  which  this  description  is  drawn  has  lose  its  abdomen,  bat 
the  other  characters  are  sufficiently  marked  to  fonnd  a  species.  It  differs  from  the 
preceding  species  in  the  following  points:  The  front  is  coarsely  and  sparsely  punc- 
tured, but  the  punctures  are  more  evenly  distributed  than  in  E.  varius,  extending 
down  upon  the  face.  The  scutellar  spot  is  broad  and  includes  the  tip  of  the  mesoscn- 
tellum  as  well  as  the  metascutellum.  The  leg  coloration  is  as  follows  :  Front  ooxsb 
nearly  pure  white,  slightly  tinged  with  brownisb  just  at  base ;  femora  yellowish- white, 
with  a  longitudinal  streak  of  brown  on  the  dorsal  onter  side ;  tibisD  tinged  with 
brown,  tarsi  dusky ;  proximal  half  of  dorsal  surface  of  middle  and  hind  ooxsb  shiny 
black,  rest  white ;  femora  yellowish- white,  with  a  longitudinal  blackish  streak;  tibie 
whitish,  with  fine  brown  longitudinal  lines  ;  tarsi  nearly  black. 

Described  from  1  ^  {  $  unknown)  found  in  jar  with  eggs  of  Limenitis 
dissippus  Godt.,  at  Kirkwood,  Mo.,  1871  (!).     [C.  V.  E.  CoU.] 

54.  (4)  Elasmus  pullatus,  n.  sp. 

Male. — Length,  1.39™™;  wing  expanse,  3.49™™;  greatest  width  of  fore  wing,  0.46™™. 
Entire  surface  of  body  shining  black  in  color,  except  the  antennal  pits  and  the  im» 
mediate  region  of  the  mouth  parts,  which  are  honey -yellow ;  all  coxae  and  femora  black, 
except  that  the  femora  are  tipped  with  yellow-brown  ;  anterior  tibite  yellowish  ;  tarsi 
dusky  ;  middle  and  hind  tibite  yellow-brown  at  tip ;  tarsi  dark. 

Described  from  1^(9  unknown) ;  bred  from  Tineid  leaf  miner  on  ap- 
ple {Tischeria  malifoliella  i)  at  Kirkwood,  Mo.,  April  1, 1871.  [C.  V.  R. 
Coll.] 

55.  (5)  BlaBmus  tisoheridB,  n.  sp. 

Female. — Dimensions  the  same  as  with  E,  varius.  Differs  from  this  species  in  the 
following  respects :  Head  lesj*  densely  punctate  and  mesonotum  more  markedly  scaly 
in  appearance.  Scape  of  antenme  light  yellow.  Metanotum  and  base  of  first  joint  of 
abdomen  metallic-green.  Abdomen  with  a  continuous  longitudinal  dorsal  black 
stripe,  which  widens  on  the  last  segment  and  includes  the  ovipositor  ;  remainder  of 
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the  abdomen  honey  yellow.  Front  cosib  dirty  white,  tibi»  and  tarsi  the  same ;  mid- 
dle and  hind  coxsb  nearly  black,  honey-yellow  at  either  end.  Wing  veins  slightly* 
dnsky,  not  dark  brown. 

Described  from  10  9  specimens  ( $  unknowD)  bred  from  larvse  of 
Tischeria  solidaginifoliella  mining  leaves  of  Solidago  in  District  of  Co- 
lumbia and  Northern  Virginia.  The  adult  parasites  issued  August  16, 
17,  and  19,  1884.     [Dept.  Agr.  and  C.  V.  R.  Coll.] 


LIST  OF  HOSTS  AND  PARASITES. 

LEPIDOPTEBA. 

Aletmxyhn. \  EupUctnucmttoeHi. 

Anthersea  polyphemus Spilochalds  marias, 

Apatnra  clyton Chalets  ovata, 

Arctiid  larva  (unknown) Euplectrtu  UuootropkU, 

Attacus  cynthia Spiloohalah  maria. 

Botis  alnialis Chalci$  avaia, 

B„cc„.atrixpon.ifoneUa \  f"^;^:^^;^'^';?":^. 

Bacculatrix  n.  sp.  on  Oak Encyrtus  buccuUiirici$. 

r«„«v««:««^-«««-«„  S  Chalets  ovata, 

C«oaM5iaro8ac«»na \  ElacM,tu»  eacacui. 

Callosamia  promethia Spilochalds  mari<B. 

Catocala  sp Euplecirus  catooala. 

Celena  renigera Copidosoma  oeUjena. 

Desmia  macalalis Chalcis  ovata. 

Gelechia  galls^-asterella CopitUsoma  intermedium, 

galWMaginis {^^^TZ^'"*''-      ' 

pseadacaciella Copidosoma  vaffum, 

Graoillaria  rhoifoliella '. Elasmus  varitis, 

Laf^oa  opercularis , Chalcis  robusia, 

Lithocolletis  gregariella ; Elasmus  nigripes. 

Papilio  oresphontes Chalcis  rohusta, 

Platyhy  pena  scahra Euplectrus  platyhypence, 

Proteoteras  sssoulana Elaehistus  proteoieratis. 

Samia  cecropia Spilochalds  marice, 

Thyridopteryx  ephemWormi. j  ^^^^'^^^^ 

Tischeria  malifoliella Elasmus  pullatus, 

solidaginifoliella Elasmtis  tischeria. 

HEMIPTERA. 

Aspidiotns  snbcorticis Encyrtus  ensifer, 

Ceroplastes  artemesiie Aphycus  ceropl€istis. 

Dactylopiaede-tmctor 1  S'C«'^SK 

Diaspis  ro8« Aphyctts  brunneus. 

Lecaninm  heeperidum Coocophagus  vitidus, 

Lecaninm  sp.  on  Scotch  pine Chiloneturus  dubitts. 

C  Chiloneurtts  alHcor^M.C 

Lecaninm  sp.  on  Qnercns  aquatica <  Aphycus  maculipes.  ^ 

(  Comys  fusca. 
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I  Enc^rtu8  iuhlestus, 
•Lecsainra  sp.  on  Pinus  australis <  Coocophagut  flavifranM, 

(  Coccophagut  koebelei, 

Leoaniam  sp.  on  Melia  azederaoh Coooophagu$  cognatus. 

Mytilaspis  sp.  on  Dycaste  sp AphelinuB  di€ispidi$. 

Pachypsylla  celtidis-gemma v Encyrtus  paohypsyUie, 

Schizoneura  lanigera Jphelinus  mo/t. 

Trioza  diospyri Encyrtu$  trioHphngui, 

Trioza  magnolise Encyrtus  solu$, 

COLEOPTERA. 

Cydoneda  sangninea Homalotylus  ohsouru$, 

Odontota  sontellaris SpilookaloU  odontoUB. 

HYMENOPTERA. 
Pezomaohus  minimus Spilochalcis  albifrans. 

DIPTERA. 

Cecidomyia  salicis-siliqaa Eneyrtus  cecidomyUs, 

Syrphid  larva  on  oak Botkriothorax  pwuliarU. 

Tachina  sp Chalois  twhituB, 
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LIST  OF  THE  DESCRIBED  NORTH  AMERICAN  SPECIES  OF  THE  FAMILY 

CHALCIDIDi;. 

FamUy  OHALCIDID^. 

Subfamily  LEUCOSPIN^. 

Ctonns  Lbucospis  Fabr. 

▲FFIKIS  Say;  Leconte's  Edition  of  Say's  Writings,  i,  p.  220.    Peunsylyania. 
APICAIJ8  Cre$$an;  Transactions  of  the  American  Entomological  Society,  iv  (1872-^), 

p.  30.    Mexico. 
▲ZTKCA  Cre99on;  ibid,,  p.  33.    Mexico. 
i>A«AT.f«  Klug;  MSS.,  Wesiw,,  G^rmar's  Zeitschrift  fiir  Entomologie,  1,  p.  264,  North 

America. 
BUlAiVKNTRis    Cresson;  Transactions  of  the  American  Entomological  Society,  iy 

(1872-73),  p.  29.    Mexico. 
DUBIOSA  Cresion;  ibid.,  p.  34.     Mexico. 

VRATBRNA  Say;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  718.    Indiana. 
ISTKQRA  Haldeman  ;  Proceedings  Academy  of  Natural  Sciences,  Philadelphia,  2,  p.  53. 

Pennsylvania. 
KLUGii  Westwood;   Germar's  Zeitschrift  fttr  Entomologie,  i,  p.  249;  tab.  3,  fig.  1. 

Mexico. 
MKXlCANA  Walker;  Journal  of  Entomology,  i,  p.  20.    Mexico. 
POEYi  Gu&in;  Iconographie  dn  R^gne  Animal,  iii,  p.  414.    Cnba. 
SHUCKARDi  Wesiwood;  Entomological  Magazine,  ii,  p.  213.    North  America. 
8UBNOTATA  WcBtwood;  ibid,,  p.  215.    Nova  Scotia. 
SUMICHRASTII  Oesson;  Transactions  of  the  American  Entomological  Society,  iy 

(ld7;^-'73),  p.  31.    Mexico. 
TKXANA  Creason;  ibid.,  p.  31.    Texas. 
TOLTBCA  Cre$9on;  ibid,,  p.  34.    Mexico. 

SubfamUy  CHALCIDINiE. 

Qenns  Smicra  Spinola. 

ABDOMINALI8  Wollcer;  Journal  of  Entomology,  i,  p.  177.    Mexico. 

ALBIFRONS  (  Wdl%K) ;  Insects  Ii^urious  to  Vegetation  in  Illinois,  p.  37,  fig.  8.    Illinoig. 

AMBIOUA  Creswn ;  Transactions  of  the  American  Entomological  Society,  iy,  p.  44. 

Mexico. 
AMOKNA  {Say) ;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  719.    Indiana. 
AMPYX  Walker;  Annals  and  Magazine  of  Natural  History,  2d  ser.,  5,  p.  129.    West 

Indies. 
▲BCANA  Cre$$an;  Transactions  American  Entomological  Society,  iy,  p.  44.    Delaware. 
AZTRCA  Cresson;  ibid,,  p.  51.     Mexico. 
BARBARA  Cresson;  ibid.,  p.  47.    Texas. 
BiocuLATA  Cresson ;  ibid,,  p.  43.    Texas. 

BRACATA  Cresson;  ibid,,  p.  46.    Massachusetts.  C^ r\r\cAo 

CAifADKNSis  Cresson;  ibid.,  p.  39.    Canada.  ^'^'^'^^^  by ^^OOglC 
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CAPTIVA  Smith;  Transactions  of  the  Entomological  Society  of  London,  3d  ser.,  i,  p.  42. 

Panama. 
CARDiNALis  Cameron  ;  Biologia  Centrali- Americana,  Part  xxviii,  February,  1884,  p.  84 

(Tab.  y,  Fig.  5).     Bugaba,  Panama. 
CBNTRAL16  Cameron ;  ihid,,  p.  89  (Tab.  v,  Fig.  6).    Presidio,  Mexico. 
CHAHPioxi  Cameron;  ibid..  Part  xxvii,  December,  1883,  p.  80  (Tab.  v,  Fig.  1).    Bagaba, 

Panama. 
cocciNATA  Cresson  ;  Transactions  American  Entomological  Society,  i v,  p.  48.    Mexico. 
COCCINEA  Cresson  ;  Proceedings  Entomological  Society  of  Philadelphia,  iv  (1865),  p. 

91.    Cnba. 
COMPACTLU8  Cre^son ;    Transactions    American  Entomological  Society,  iv,   p.    60. 

Mexico. 
CONJUNQKN8  Walker  ;  Notes  on  Chalcidi®,  Part  iii  (1871),  p.  63.    Mexico. 
coxALis  Cresson  ;  Transactions  American  Entomological  Society,  iv,  p.  46.    Delaware. 
DEBILI8  Say  ;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  720.     Indiana. 
DBCBM-PUKCTATA  Ashwsad;  Transactions  American  Entomological  Society,  ix  (1882), 

p.  xxix.    Florida. 
DELiCATA  Cresson ;  Transactions  American  Entomological  Society,  It,  p.  64.    Texas. 
DELIRA  Cresson;  ibid.,  p.  41.    Texas. 

PELUMBis  Cresson;  ibid.f  p.  40.     Massachusetts;  Delaware. 
DiMiDiATA  Sichsl;  Annales  de  la  Soci^t^  Entomologiqne  de  France,  4th  ser.,y,  p.  39Ch 

Mexico. 
DiviSA  Walker;  Journal  of  Entomology,  i,  p.  178.    Mexico. 
DORSATA  Cresson ;  Transactions  of  the  American  Entomological  Society,  iv,  p.  49. 

Texas. 
DOR8IMACULATA  Cameron  ;  Biologia  Centrali- Americana,  Part  xxviii,  February,  1884, 

p.  95.    Guatemala. 
BOR8IVITTATA  Cameron;  ibid,^  p.  90  (Tab.  v.  Fig.  2).    Panama. 
BNCAUSTA  Cresson;  tWd.,  p.  46.     Colorado. 
ERTTHRiNA  Walker ;  Journal  of  Entomology,  i,  p.  179.    Mexico. 
EUBULE  Poeyf  MS8.,  Cresson;  Proceedings  Entomological  Society,  Philadelphia,  iv 

(1865),  p.  93.    Cuba. 
EXORNATA  Cresson;  Transactions  American  Entomological  Society,  iv,  p.  60.    Mexico. 
FERRUGINBA  Cameron;  Biologia  Centrali- Americana,  Part  xxviii,  February,  1884,  p. 

84.    Guatemala. 
FiDirs  Walker;  Annals  and  Magazine  of  Natural  History,  2d  ser.,  5,  p.  129.    West 

Indies. 
"FLAMMBOLA  Cresson  ;  Transactions  American  Entomological  Society,  iv,  p.  48.   Mexico. 
FLAVOPICTA  Cresson  ;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1866),  p 

99.     Cuba. 
PLEBius  Cresson;  Transactions  American  Entomological  Society,  iv,  p.  39.    Ma8sa> 

cbusette. 
FULYBSCENS  Walker ;  Entomological  Magazine,  ii,  p.  25.    North  America. 
FDLVO-MACULATA   Cameron ;   Biologia   Centrali- Americana,  Part  xxviii,  February^ 

1884,  p.  93.   Bugaba,  Panama. 
FULVOrVARiEGATA  Cameron;  ibid.^  p.  92.     Presidio,  Mexico. 
GENICULATA  Cameron  ;  ibid.f  p.  87  (Tab.  v.  Fig.  4).     Presidio,  Mexico. 
GIGANTEA  Jshmeod ;  Canadian  Entomologist,  xiii  (1881),  p.  90.    Florida. 
GUNDLACHii  Cresson  ;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1865),  p. 

93.     Cuba. 
IGNEA  Cresson;  ibid.j  p.  92.     Cuba. 
IMMACULATA  Cresson  ;  ibid.,  p.  97.     Cuba. 
INTERMEDIA  Crcsson  ;  i&W.,  p,92.     Cuba. 

JUXTA  Cresson ;  Transactions  American  Entomological  Society,  iv,  p.  64,    Mexico. 
I.AMYRUS  Walker;  The  Entomologist  (1841),  p.  337.   Mexico.  Digitized  by  VjUUVIC 
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UkUTA  Cresaon;  Transactions  American  Entomological  Society,  iv,  p.  45.    Mexico. 

LECTA  Cresson;  iMd.,p.44.    Mexico. 

LENTA  Cresson;  ibid.y  p.  52.    Mexico. 

MACULATA  (Fobrioius) ;  Systema  Entomologias,  ii,  p.  198.    New  York  (Walker). 

MACUUCOLLis  Cameron;  Biologia  Centrali- Americana,  Pt.  xxviii,  Febr.,  1884,  p.  88 

(Tab.  V,  tig.  7).    Chiriqui,  Panama. 
MACULiPENNis  Camwon  ;  ihid.f  p.  92.    Chiriqni,  Panama. 
HARLE  (Riley);  American  Entomologist,  ii,  p.  101  (Febr.,  1870).    United  States,  east 

of  the  Mississippi. 
MBNDICA  Cresfon;  Transactions  American  Entomological  Society,  iv,  p.  41.    Mexico. 
MEXICANA  Cresson;  iWd.,  p.  42.     Mexico. 
MiNiATA  Cameron;  Biojogia Centrali-Americana,  Pt.  xxyiii,Febr.,  1884,  p.  85.    Nioa- 

ragna;  Guatemala. 
M1RABILI8  Creason;  ibid,,  p.  53.    Georgia;  Texas. 
MIRANDA  CresBon;  t&u2.,p.  49.    Mexico. 

MI880URIENSIS  (Howard);  ante,  p.  6.    Saint.  Louis,  Mo.    (Spiloohalde.) 
MONTEZUMA  Cresson ;  Transactions  American  Entomological  Society,  iv,  p.  51.  Mexico. 
NiGRicoRNis  (Fa&ricii«);  Systema  Entomologise,  suppl.,  p.  243.    North  America. 
NTGRIFBX  Walker ;  Entomological  Magazine,  ii,  p.  22.     Georgia. 
NiORiFRONS  Cameron;  Biologia  Central!- Americana,  Pt.  xxviii,  Febr.,  1884,  p.  91 

(Tab.  V,  fig.  9).    Bngaba,  Panama. 
NiORiVENTRis  Cameron;  ibid,,  p.  96  (Tab.  xlv,  fig.  14,  14a).    Chiriqni,  Panama. 
NiGROMACULATA  CamcTon  /  %b%d.,  p.  83  (Tab.  iv,  fig.  15,  a,  b),    San  Ger6nimo. 
NiGROPiCTA  Cresaon;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1865), 

p.  94.     Cuba. 
NORTONU  Cresean;  Transactions  American  Entomological  Society,  iv,  p.  45.  District 

of  Columbia. 
OBTUSiVKNTRis  Cameron ;  Biologia  Central i- Americana,  Pt.  xxviii,  Febr.,  1884,  p. 

93.    Presidio,  Mexico. 
OCTODENTATA  Cameron  ;  ibid.,  p.  82.    Presidio,  Mexico. 
OCTOMACCLATA  Cameron  ;  ibid.,  p.  88  (Tab.  v,  fig.  8).    Bugaba,  Panama. 
ODONTOT^  (Howard);  ante.  p.  7.    District  of  Colnmbia.    (SjdJochaloie.) 
PANAMENSis  Cameron;  Biologia  Centrali-Americana,  Pt.  xxviii,  Febr.,  1884,  p.  90 

(Tab.  V,  fig.  3).    Bugaba,  Panama. 
FALLENS  Creeeon  ;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1865),  p.  9G. 

Cuba. 
FETIOLATA  Cretson  ;  ibid.,  p.  97.     Cuba. 
PETIOLIVENTRI8  Cameron;  Biologia  Centrali-Americana,  Pt.  xxviii,  Febr.,  1884,  p. 

95.    Guatemala. 
POMPiLioiDES  Walker;  Notes  on  Chalcidiee,  Part  III,  1871,  p.  53.    Mexico. 
PRATINA8   Walker;   Annals  and  Magazine  of  Natural  History,  2d  ser.,   5,    p.  130. 

West  Indies. 
PULCHRA  Creeeon;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1865),  p.  94. 

Cnba. 
PUNCTATA  (Fabrieiue  ) ;  Systema  Eutomologise,  ii,  p.  196.    West  Indies;  Mexico. 
PYLA8  Walker;  The  Entomologist  (1841),  p.  337.    Mexico. 
QUADRiDENTATA  Cameron;  Biologia  Centrali-Americana,  Pt.  xxvii,  Dec,  1883,  p. 

79.    Guatemala. 
RUFOFEMORATA  Cresson ;   Transactions  American  Entomological  Society,  iv,  p.  39. 

Texas. 
8ANGUINIVENTR18  Cresson ;  ibid.,  p.  43.     Texas. " 
8CUTELLARI8  Siohel ;  Annalcs  de  la  Soci^t^  Entomologique  de  France,  5th  ser.,  iv. 

p.  59.    Mexico. 
8EXDENTATA  Camerou ;  Biologia  Centrali-Americana,  Pt.  xxyiil,  Febr«A8^.n.  81. 

Presidio,  Mexico.  O 
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8IDS  Walker;  Annales  de  hb  Sooi^t^  Entomologiqne  de  France,  3d  ser.,  i,  p.  145. 

Florida. 
8UBOB80LBTA  Cresson  ;  Transactions  American  Entomolo^cal  Society,  iy,  p.  42.  Texas. 
6UBPUNCTATA  Walker;  Entomological  Magazine,  ii,  p.  25.    Saint  Vincent. 
TENKBR08A  Walker;  Joamal  of  Entomology,  i,  p.  181.    Mexico. 
TOLTBCA  Cresson;  Transactions  American  Entomological  Society,  ir,  p.  53.     Mexico. 
TOLUCA  Creesan;  ibid.,  p.  42.    Mexico. 
TORVINA  Cre8$on;  ilHd,,  p.  40.    Massachusetts,  Connecticut,  Illinois,  Texas,  Missouri, 

Virginia. 
TRAN8iTiyA  Walker;  Transactions  Entomological  Society,  London,  3dser.,i,  p.  371. 

East  Florida. 
TRiTUBKRCULATA  Comeron ;  Biologia  Centrali-Americana,  Pt.  xxviii,  Febr.,  1S84,  p. 

85.    Panama ;  Guatemala. 
VIREN8  {Howard);  ante,  p.  6.    Iowa.    {SpHodialde,) 

Genns  Chalcis  Fabr. 

AMOENA  Say ;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  719.  Indiana. 
ANNULIPE8  Walker;  Entomological  Magazine,  ii,  p.  29.  Saint  Vincent. 
COLOHADEN8IS  Cresson;  Transactions  American  Entomological  Society,  iy,  p.  60. 

Colorado. 
COLUMBIANA  Howard ;  ante,,  p.  8.    District  of  Columbia. 
COMITATOR  Walker;  Transactions  Entomological  Society  of  London,  3d  ser.,  i,  p.  350. 

Mexico. 
COMPACTA  Walker ;  Journal  of  Entomology,  i,  p.  183.    Mexico. 
DEBKLis  Say;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  720.    Indiana. 
INCERTA  Cresson;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1865)  p.  lOL 

Cuba. 
I.A8NIERII  Gtt&in  ;  Iconographie  du  R^gn^  Animal,  iii,  p.  412;  tab.  67,  fisc.  4.    Cuba- 
MiCROGASTBR  Say  ;  Leconte's  Edition  of  Say's  Writings,  i,  p.  219.    Pennsylvania. 
MINUTA  Fabricius;  Systema  Entomologico,  ii,  p.  195.    G^rgia. 
PEDALis  Cresson ;  Transactions  American  Entomological  Society,  iy,  p.  60.    Texas. 
PRNDATOR  Walker;  Transactions  Entomological  Society  of  London,  3d  ser.,  i,  p.  351. 

San  Domingo. 
OCTO-NOTATA  Harris;  Catalogue  of  the  Insects  of  Massachusetts,  2d  ed.    Massachn- 

setts. 
OVATA  Say;  Leconte's  Edition  of  Say's  Writings,  i,  p.  219.    Eastern  United  States. 
PUBESCBNS  Walker;  Notes  on  Chalcidiae,  iii,  p.  47.     Mexico. 
RESTiTUA  Walker;  Transactions  Entomological  Society  of  London,  3d  ser.,  i,p.  351. 

Jamaica. 
ROBUSTA    Cresson;  Proceed iugs  Entomological  Society,  Philadelphia,  iv  (1865),  p. 

101.    Cuba;  Florida. 
TACHiNiB  Howard  ;  ante,  p.  8.    New  Hampshire. 
TEGULARis  Cresaon;  Transactions  American  Entomological  Society,  iy,  p.  60.    Texas. 

Genus  Haltichella  Spinola. 

AMERICANA  Howard  ;  ante,  p.  9.     Virginia. 

CRA88ICAUDA  (Sichel) ;  Annales  de  la  Soci^t^  Entomologique  de  France,  Ser.  4,  iy,  p. 

377  (Tab.  10,  fig.  1).     (Phasgonophora,) 
iNSULARis  (Creseon);  Proceedings  Entomological  Society  of  Philadelphia,  iy  (1865), 

p.  102.    Cuba.    (Described  as  Phasgonophora,) 
ONATA8  ( Walker);  Annales  de  la  Sooi^t^  Entomologique  de  France,  2d  ser.,  i,  p.  146. 

Florida.     (Described  as  Hockeria.) ^ ^ 

ORNATICOLLI8   Cameron;  Biologia  Centrali-Americana,  Pt.  S^4f(^Jnly,  1884,  p.^00. 

Bugaba,  Panama. 
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rvsLBULCBRA,  (WaUh);   Insects  I^Jorioas  to  Vegetation  in  Illinois,  p.  42.     Illinois. 

(Described  as  Hot^keria.) 
KUFiTARSis  (Cameron) ;  Biologia  Central!- Americana,  Pt.  xxxi,  Jnly,  1884,  p.  98  (Tab. 

T,  figs.  10,  a,  by  e,  d),    Chiriqui,  Panama.     (Phaagonophora,) 
BunyxMTRis  {Siohel) ;  Annales  de  la  Soci^t^  Entoipologiqae  de  France,  ser.  4,  y,  p. 

360  (Tab.  9,  fig.  4).    (Ph/ugonophara.) 
BVhC  AT  A  {Weatwood);  Grifflth'sAnimalKiDgdom,  xt,  p.  432.    Georgia.    (Described  aa 

PhoMganophara. ) 
XAirncLES  ( Walker) ;  Annales  de  la  Soci^t^  Entomologiqne  de  France,  2d  ser.,  i,  p. 

147.    Florida.    (Described  as  Hockeria,) 

C^us  AcANTHOCHALCis  CamcTon. 

MIORICAN8  Cameron;  Biologia  Centrali-Americana,  Pt.  xxxi,  Jnly,  1884,  p.  101  (Tab. 
yi,  figs.  14,  14a).    Sonora,  Mexico. 

Gtonns  Epitranus  Walker. 

CA8TAKBU5  Cresson ;  Proceedings  Entomological  Society,  Philadelphia,  iv  (1^^),  p. 

100.    Caba. 
FULVBSGBXs  Walker;  Entomological  Magazine,  ii,  p.  26.    Saint  Vincent. 

Qenus  Notaspis  Walker. 
FORMICIFORMI8  Walker;  Entomological  Magazine,  ii,  p.  38.    Saint  Vincent. 

SnbfamUy  EUCHARIN^. 

Qenns  Lirata  Cameron. 

I.UTKOOA6TBR  Cameron;  Biologia  Centrali-Americana,  Pt.  xxxi,  July,  1884,  p.  102  (Tab. 
y,  figs.  16, 16a).    Taboga,  Panama. 

Gen  as  Lophtrocera  Cameron. 

NIGROMACULATA  Comoron;  ihid,f  p.  104  (Tab.  8,  figs.  19,  a,  b).    Nicaragua. 
8TRAMINB1PE8  Comeron ;  ibid.,  p.  103  (Tab.  y,  figs.  18,  a).    Panama. 

Genus  Orasema  Cameron. 

8TRAMIMEIPBS  Cameron;  ibid.,  p.  105  (Tab.  y,  figs.  20,  a,  6,  o;  yi,  18,  a,  6,  c,  d,  e). 
Panama. 

Subfamily  PERILAMPIN^. 
Genus  Perilampus  Latreille. 

ALEXiNUS  Walker;  List  of  the  Specimens  of  Hymenopterons  Insects  in  the  Collection 
of  the  British  Museum.     Part  I,  Chalcidites  (1846),  appendix,  p.  89.     Georgia. 

CYAKEUS  BrulU;  Histoire  Naturelle  des  Insectes,  Hym^nopt^res,  1846,  p.  573.  Caro- 
lina. 

ENTELLU8  Walker;  Annals  of  Natural  History,  xii,  p.  103.    Ohio, 

HYAL1NU8  Say  ;  Leconte's  Edition  of  Say's  Writings,  i,  p.  382.    Pennsylyania. 

I.EPRE08  Walker;  British  Museum  Catalogues,  Chalcidites,  i,  appendix,  p.  89.    Georgia. 

PLATIOASTER  Say  ;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  722.    Indiana. 

TR1AWQULARI8  Say  /  ibid,,  i,  p.  381.    Indiana.  Digitized  by  VjUU^ IC 
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SabfomUy  EURYTOMIN-ffi. 
Gtonos  EuRTTOMA  Rossi. 

ABATOS  Walker;  Annales  de  la  Soci^t^  Entomologique  de  France,  ser.  3,  i,  p.  152. 

Florida. 
ABXORMicoRNis  WaUk ;  American  Entomologist,  ii,  p.  299.    Illinois. 
ALBiPBS  Aahmead;  Transactions  American  Entomological  Society,  is  (1882),  p.  xxxi. 

Florida. 
ARQENTATA   Camcron;  Biologia  Central!- Americana,  Part  xxxi,  Jnly,  1884,  p.  108- 

Guatemala. 
AURICEP8  JVaUh;  American  Entomologist,  ii,  p.  289.    Illinois. 
AURIFRONS   Cameron;   Biologia  Centrali-Amoricana,  Part  xxxi,  July,  1884,  p.  108 

(Table  V,  Figs.  11,  a,  5,  c,  d,  e).    Guatemala. 
BICOLOR  Walsh;  ibid.,  p.  298.    Illinois. 

BOLTERi  Riley;  First  Missouri  Entomological  Report,  p.  177.    Missouri. 
CRBTHEis  Walker  ;  Annales  de  la  Soci^t^  Entomologique  de  France,  2d  ser.,  i,  p.  150. 

Florida. 
DIA8TROPHI  Walsh;  American  Entomologist,  ii,  p.  299.    Illinois. 
FUNEBRis  Howard;  Annual  Report  U.  8.  Commissioner  of  Agriculture,  1879,  p.  196. 

District  of  Columbia. 
GIOANTEA  Walsh;  American  Entomologist,  ii,  p.  300.     Illinois. 
HECALE  Walker;  Annales  de  la  Soci6t^  Entomologique  de  France,  2d  ser.,  i,  p.  151. 

Florida. 
iPHis  Walker;  Britisb  Museum  Catalogues,  Chalcidites,  1,  appendix,  p.  85.    Florida. 
LANULJE  Fitch;  Fifth  Report  on  the  Noxious  Insects  of  New  York,  p.  37.    New  York. 
ORBicuLATA  Say  ;  Leconte's  Edition  of  Say^s  Writings,  ii,  p.  720.    Indiana. 
PETIOL1VENTRI8   Cameron;   Biologia  tientrali- Americana,  Part  xxxi,  July,  1884,  p. 

108  (Table  V,  Fig.  12).   Panama. 
PHYLLOXERA  Ashmead ;  Transactions  American  Entomological  Society,  ix  (1882),  p. 

XXX.     Florida. 
PRUNicoLA  ^a/»A;  American  Entomologist,  ii,  p.  298.    Illinois.    Nm,  glohuHoola^ihid. 
PUNcnvENTRis  Walsh;  ibid.y  p. 299.     Illinois. 
PHYTHE8  Walker;  Annales  de  la  Soci^t^  Entomologique  de  France,  2d  ser.,  i,  p.  154. 

Florida. 
8TUDI08A  Say  ;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  721.    Indiana. 
avccufiVRDis  Ashmead ;  Transactions  American  Entomological  Society,  ix  (1882),  p. 

xxxi.    Florida. 
TERBDOX  Walker;  Annales  de  la  Soci6t6  Entomologique  de  France,  2d  ser.,  i,  p.  153. 

Florida. 
v.vGABUNDA  Ashmeod;  Canadian  Entomologist,  xiii  (1881),  p.  134.     Florida. 

Genus  Dbcatoma  Spinola. 

ANTiQUA  Soudder  ;  Bulletin  U.  S.  Geological  Survey,  iv,  p.  749.    Fossil  in  Green  River 

shales,  Colorado. 
BATATOIDE8  Askmead ;  Canadian  Entomologist,  xiii,  p.  136.    Florida. 
BICOLOR  Ashmead;  lYansactions  American  Entomological  Society,  ix  (1882),  p.  xxxii. 

Florida. 
CATESBJEi  Ashmead  ;  ibid.    Florida. 

FLAVA  Ashmead;  Canadian  Entomologist,  xiii,  p.  135.     Florida. 
FOLIATE  Ashmead;  ibid,,  p.  136.     Florida. 
HYALIPENNI8  Walsh  ;  American  Entomologist,  ii,  p.  301.     Illinois. 

LAN.E  Ashmead  ;  Canadian  Entomologist,  xiii,  p.  135.     Florida.  ^^-^ ^  ^ 

Ni(iRiCEP8  Walsh  ;  American  Entomologist,  ii,  p.  300.     Illinois.    Var.  exoruoians,  ibid, 
NUBILI8TIGMA  Wulsh ;  American  Entomologist,  ii,  p.  301.     Illinois. 
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OREmjA  Walker ;  Annals  of  Nataral  HUtory,  xii,  p.  46.    Saint  Yinoent. 
FHBLL08  Askmead;  Canadian  EntomologiBt,  xiii,  p.  136.    Florida. 
QUKRCi  Atkmead;  Canadian  Entomologist,  xiii,  p.  135.    Florida. 
siBCPLicisnoMA  WaUk;  American  Entomologist,  ii,  p.  301.    niinois. 
VAiUANS  WaUk;  ibid.,  p.  300.    Illinois. 

Qenns  Isosoma  Walker. 

KLYMi  Frenok;  Canadian  Entomologist,  xiv  (lBb2),  p.  10.    Illinois. 

ORAin>B  Riley;  Bulletin  of  tlie  Brooklyn  Entomological  Sooiety,  vii,  p.  Ill  (Decem- 
ber, 1884).    Indiana;  Ohio. 

HORDBi  (Harrig);  New  England  Farmer,  ix,  No.  1,  p.  2  (July  23,  1830).  Eastern 
United  States.    (Described  as  Eurytoma,) 

TRiTici  BiUy;  American  Nataralist,  xvi,  p.  248  (March,  1882).  Kentucky  ;  Mis* 
sonri;  Illinois;  Indiana ;  Washington  Territory. 

▼ins  Saundert;  Canadian  Entomologist,  ii,  p.  26  (November,  1869).    Canada. 

Genus  Bepurata  Cameron. 

RUFICOLUS  Cameron;  Biologia  Central!- Americana,  Part  xxxi,  July,  1884,  p.  109 
(Table  Y,  Figs.  13,  a).    Panama. 

Subfamily  AXIMINiE. 

Genus  Hontaua  Cameron. 

CJCRULEA  Cameron;  ihid,f  p.  113  (Table  VI,  Figs.  1,  a).     Nicaragua. 
RUP1CORKI8  Cameron;  ibid,,  p.  113  (Table  VI,  Figs. 2,  a,  5,  o).    Panama. 

Subfamily  TORYMIN^. 

Genus  Diomorus  Walker. 

MATRi  Cameron;  ibid.t  p.  106  (Table  iv,  Figs.  17,  a,  h),    Guatemala- 
RUFIPKS,  Cameron;  iMd.,  p.  105.     Guatemala. 

Genus  Stntomaspis  F5rster. 

MACUIJP1ENNI8  Cameron;  i&id.,  p.  107.    Sonora,  Mexico. 

Genus  Meoastigmus  Dalman. 

PINUS  Purfiit;  The  Zoologist,  15,  p.  5543.    California. 

Genus  Callimomb  Spinola. 

ADVENA  Oaten-Saoken ;  Transactions  American  Entomological  Society,  iii,  (1870-^1), 

p.  59.     District  of  Columbia. 
^A  Walker;  Annals  of  Natural  History,  xii,  p.  104.    New  York. 
iENEA  Aehmead;  Transactions  American  Entomological  Society,  ix  (1882),  p.  xxxiii. 

Florida. 
BREVICAUDA  Osten-Sacken  ;  ihid.^  iii,  p.  62.    District  of  Columbia.  (T) 
BREVISSIMICAUDA  Askmeod  ;  ibid,,  ix,  p.  xxxiii.    Florida. 
CARULBA  Askmead  ;  ibid.    Florida. 

CECiDOMYLS  Walker;  Annals  of  Natural  History,  14,  p.  15.  Hudson's  Bay. 
€HRTSOCHLORA  OetenSooken ;  Transactions  American  Entomological  Society,  ili,  p. 

63.    New  England. 
DURA  Oeten-Sacken  ;  ibid.,  p.  59.    Nul,  loo.  Digitized  byCjOOQlC 

BLEOAMTI88IMA  Askmeod;  ibid,,  ix,  p.  xxxiv.    Florida. 
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IXAYICOXA  Oaien-Saoken;  ibid,,  iii,  p.  61.    NuL  loo, 

UBSUS  Walker;  Annales  do  la  Booi^t^  Entomologiqae  de  France,  2d  Bet.,  i,  p.  |150. 

Florida. 
MAGNiFiCA  OsUn^Sadken;  Transactions  American  Entomological  Society ,  iii,  p.  dS. 

Nuh  loo. 
RBCEMARi^  Aakmoad;   ibid.,  ix,  p.  xxxiii.    Florida. 
80UTARIA  Ostm-Saokom;  ibid.,  iii,  p.  64.     Nul,  loo. 
8PLBNDIDUS  BamsUmo  MSS.,  Walker;  Annals  of  Natural  History,  14,  p.  14.    Hudson's 

Bay. 
THEON  Walker;  Annales  de  la  Soci^t^  Entomologiqne  de  France,  2d  ser.,  i,  p.  149.. 

Florida. 
TITBICOLA  (hiei^8ackm;  Transactions  American  Entomological  Society,  iii,  p.  0O» 

District  of  Colnmbia. 
yiBXims  Aahmoad;  ibid.,  iz,  p.  xxzir.    Florida. 

Qenns  ToRTMUS  Dalman. 

AMBTHTSTiNUS  Hoirit;  Catalogue  of  the  Insccts  of  MassachusettB,  2d  ed.    Maseaoha> 

setts. 
AZAT.K«  ff arris;  ibid,    Massachnsetts. 

OCHREATU8  Say;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  723.    Indiana. 
VAYiDVBSay;  ibid.    Indiana. 
SKMIAURATU8  Harris;  Catalogue  of  the  Insects  of  Massachusetts,  2d  ed. 

Qenus  Ormtrus  Westwood. 

LAB0TU6  Walker;  Annales  de  la  Soci^t^  Entomologiqne  de  France,  ser.  2, 1,  p.  148^ 
Florida. 

Genus  Idarnrs  Walker." 

GARME  Walker;  Annals  of  Natnral  History,  12,  p.  47.    Saint  Vincent. 

Subfamily  EUPELMIN-E. 

Genus  Eupblmus  Dalman. 

ALBISPINA   Cameron;    Biologia   Centrali-Americana,  Pt.   xxxi,  July,   18d4,  p.  120» 

Panama. 
ALLTNii  (French);  Canadian  Entomologist,  xiv  (1882),  p.  9.    Illinois.    (Described  aa 

Isosoma,) 
BIHACULATU8  Cameron;  Biologia  Centrali-Americana,  Pt.  xxxi,  July,  1684«  p.  120. 

Panama. 
BRBYicoRNis  Cameron;  ibid.,  p.  117.    Panama. 
BUCCULATRIC18  Howard  MSS. ;   Brunn,  in  Second  Report  Department  Entomology ,^ 

Cornell  University  Experiment  Station  (1883),  p.  161.    New  York. 
cmaCTLATUS  Cameron;  Biologia  Centrali-Americana,  Pt.  xxxii,  Aug.,  1884,  p.  122. 

Guatemala;  Panama. 
COBffPRBSSioORNis  Cameron;  ibid.,  Ft.  xxxi,  July,  1884,  p.  116  (Tab.  vi,  fig.  12).     Pan- 
ama. 
OYNiPiDis  Ashmead;  Canadian  Entomologist  xiv,  p.  37.     Florida. 
BPICASTB  Walker;  Annals  of  Natural  History,  20,  p.  20.    North  America. 
XRTTHROTHORAX  Cameron;  Biologia  Centrali-Americana,  Pt.  xxxii,  Aug.,  1884,  p.  121. 

Panama. 
FASCiiVBNTRis  Cameron;  iMd.,  p.  123.   Panama. 

*  I  am  not  familiar  with  this  genus,  and  place  it  only  on  the  authority  of  a^Uggestioi^ 
in  Walker's  notes  on  the  Aogonidat.    L.  O.  H. 
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VLAYIPES  Cameron;  ibid.,  p.  133.  QoAtemaU. 

VLOBiDANXJB  Howotd  /  Canadian  Entomologist  xii  (1880),  p.  309.    Florida. 
VONTBIA  Walker;  Annals  of  Natural  History,  30,  p.  19.    North  America. 
GsmcuiATUS  Cawieron;  Biologia  Centrali-Amerlcana,  Pt.  xxxi,  July,  1884,  p.  119. 

Panama. 
OiOAS  Camert^;  ibid.,  p.  116  (Tab.  yi,  figs.  9,  a),    Panama. 
GRACILIS  Cameron;  ibid,,  Pt.  xxxii,  Aug.,  1884,  p.  131.    Guatemala. 
HTAUNiPBNNis  Cameron;  ibid.y  p.  131.    Guatemala. 
uutfACHUS  Walker;  ibid. fT^.  20.    North  America. 
lORABiLis  (  WaUh) ;  American  Entomologist  ii,  p.  369.    Illinois.    (Described  as  An- 

Ugaeter,  noy.  gen.) 
PsnoLARiS  Cameron;  Biologia  Centrali-Americana,  Pt.  xzxii,  Aug.,  1884,  p.  133.    Gna^ 

temala. 
BXDum  Howard;  Canadian  Entomologist  xii,  p.  307.    District  of  Columbia. 
Koas  A$kmead;  %bid.y  ziv,  p.  36.    Florida. 
TB8TA0BU8  Cameron;  Biologia  Centrali-Americana,  Pt.  xzx,  July,  1884,  p.  117  (Tab. 

yi,  figs.  10,  a).    Panama. 
TB8TACXIOORNI8  Comeron;  ibid,,  p.  119.    Panama. 

Genus  Brasbma  Cameron. 

BBXYISPIVA  Cameron;  ibid.,  Pt.  zxzii,  Aug.,  1884,  p.  134.    GnatenuOa. 

Genus  Abtcibba  Cameron. 

OAUDATA  Cameron;  ibid.,  p.  138  (Tab.  tI,  fig.  13).    Nul.  loo. 

Genus  Lutubs  Cameron. 

CRA88ICORNIS  Cameron;  ibid.,  p.  136  (Tab.  yi,  fig.  15).    Panama. 
DROMBDABius  Ctfmerow;  iMd.,  p.  136.    Panama. 
LOHOivxNTRis  Cameron;  ibid.,  p.  137.    Panama. 
ORNATICOLLIS  Comeron ;  ibid.,^.  135  (Tab.  vl.  Figs.  16,  a).    Pi 


Genus  Mbtapblma  Westwood.  ^ 

SPBCTABius  Weaiwood;  Proceedings  of  the  Zoological  Society,  1835,  p.  69.    Georgia. 

Subfamily  ENCYRTINJS. 

Genus  Rhopus  Fdrster. 

COOCOis  (E.  A.  Smith )';  North  American  Entomologist,  i .,  p.    (Described  as  Aoerophagui, 
noy.  gen.) 

Genus  Aphtcus  Mayr. 

ANNULiPES  (Ashmead) ;  Canadian  Entomologist,  xiy,  p.  37.    Florida.    (Described  as 

a  Coccophagus.) 
BRUNNEUS  Howard;  ante,  p.  17.    New  Jersey. 
CEROPLASTis  Howard;  ante^  p.  18.    New  Mexico. 
BRUPTOR  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  364. 

Florida;  Virginia.  " 
FLAVUS  Howard;  i&ul.,p.  365.    Florida. 
MACUUPES  Howard;  ante,  p.  18.    South  Carolina. 
PULVINARL£  Howard;  Annual  Report  U.  S.  Commissioner  of  Ag|^gjiJ^^ivjr^,(j^§|^f (^365. 

Iowa.  ^ 
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QenoB  Blastothrix  Mayr. 

▲DJUT4BILI8  Howard;  ibid,y  p.  365.    Florida ;  Virginia. 

INCBRTA  Howard;  ibid.,  p.  366.    Florida. 

LONGIPBNNIS  Howard;  tbid.y  p.  366.     District  of  Columbia. 

Genus  Enctrtus  Dalman. 

ARTACBiB  Howard;  Und,,  p.  252.    Florida. 

BOLUS  Walker;  Annals  of  Natural  History,  14,  p.  17.    Hudson's  Bay. 

BUOCULATRiois  Howard;  Liutner's  First  Report  as  State  Entomologist  of  New  York 

(1862),  p.  160.    New  York;  Missouri ;  District  of  Columbia. 
€BCiDOMYL£  Hotoard;  ante,  p.  16.    Virginia. 
BNSIFER  Howard  ;  ante,  p.  13.    Florida. 

FLACCUS  Walker;  Annals  of  Natural  History,  20,  p.  21.    North  America. 
FLAVUS  Howard ;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  367. 

California. 
FUSCICORNIS  Howard  ;  ante,  p.  13.    Maryland. 

-GARGARis  Walker;  Annals  of  Natural  History,  12,  p.  47.    Saint  Vincent. 
OA8TR0N  Walker;  ibid.,  20,  p.  21.    North  America. 
HYETTUS  Walker;  ibid,,  17,  p.  181.     Saint  Vincent. 
Inquisitor  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  367. 

Florida. 
MONTiNUS  Packard;  Geology  of  New  Hampshire,  vol.  i.  Final  Rept.,  chap,  xii,  p. 

347.    New  Hampshire. 
PACHYPSYLLiE  Howard;  ante,  p.  15.    Maryland. 
PUNcncEPS  Howard;  ante,  p.  14.    Virginia. 

REATB  Walker  ;  Annals  of  Natural  History,  20,  p.  22.    North  America. 
SOLUS  Howard  ;  ante,  p.  15.    Florida. 
SUBLB8TUS  Howard  ;  ante,  p.  12.     Florida. 
TRioziPHAOUS  Howard;  ante,  p.  14.     District  of  Columbia. 

TURNi  Packard  ;  Proceedings  Boston  Society  of  Natural  History,  xxi,  p.  32.    Nul.  loc^ 
VEcnus  Walker;  Annals  of  Natural  History,  20,  p.  21.*  North  America. 

Genus  Psilophryb  Mayr. 

HYAUNiPENNis  ^otoard  ;  ante,  p.  21.    Missouri. 

Genus  Leptobcastix  Fdrster. 

DACTYLOPii  Howard  ;  ante,  p.  23.    District  of  Columbia. 

Genus  Copidosoma  Ratzeburg. 

CELSKiB  Howard;  ante,  p.  11.    Missouri. 

QRhEcniM  Howard ;  ante,  p,  10,    District  of  Columbia ;  New  Hampshire ;  Missouri* 

intermedium  Howard;  ante,  p.  12.    New  Jersey. 

VAQVM  Howard;  ante,  p.  11.  Missouri. 

Genus  Comys  Forster. 

BicoLOR  Howard ;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  362.    Dis- 
trict of  Columbia.  ^ 
vusCA  Howard;  ibid,,  p,36'3,    Alabama. 

Genus  Chiloneurus  Westwood. 

ALBicoRNis  Howard;  ibid,,  p.  363.    District  of  Columbia ;  Iowa ;  South  Caroli^k!^^ 
^BiV8  Howard  ;  ante,  p,  17,    Wisconsin. 
CTYLOPn  Howard;  ante,  p.  17.    District  of  Columbia. 
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Genus  Homalotylus  Mayr, 
OBSCXJBU8  H&ward  ;  anUy  p.  22.    Florida. 

Genus  Bothriothorax  Ratzeburg. 

PECULiARis  Howard  ;  anity  p.  20.    Virginia. 
VIKG1NIBNSI8  Howard ;  ante,  p.  20.    Virginia. 

Subfamily  APHELININ^. 
Genus  Coccophaous  Westwood. 

ATEK  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  359.  New- 
York. 

C06NATUS  Howard;  ibid,,  p.  359.     District  of  Columbia. 

FLAVIFRONS  Howard;  antej  p.  25.     Florida. 

FRATERNUS  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  359. 
District  of  Columbia. 

FU8CIPE8  Howard;  ibid,,  p.  359.    Florida. 

IMMACULATUS  Howard;  ibid.,  p.  358.    District  of  Columbia. 

XOEBELEi  Howard;  ante,  p.  25.     Florida. 

XECANii  (Fitch) ;  Fifth  Report  as  State  Entomologist  of  New  York,  p.  25.  New  York; 
Illinois ;  District  of  Columbia ;  California.    (Described  as  Plaiygaater.) 

VARICORNI8  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  360. 
District  of  Columbia. 

V1VIDU8  Howard;  ante,  p.  24.     Florida. 

Genus  Aphelinus  Dalraan. 

ABNORMis  Howard ;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  355. 
District  of  Columbia. 

^SPiDiOTicoLJL  Ashmead ;  Canadian  Entomologist  xi  (1879),  p.  159.  Florida.  (Evi- 
dently a  Mymarid. ) 

DIASPIDI8  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  355. 
Florida ;  California. 

FU8CIPENNI8  Howard;  ibid.,  p.  356.    Florida;  California ;  District  of  Columbia. 

MALI  {Haldeman) ;  Proceedings  Boston  Society  of  Natural  History,  vi,  p.  403.  Penn- 
sylvania ;  Illinois ;  Missouri ;  District  of  Columbia.  (Described  under  Erioph- 
ilus,  nov.  gen.) 

irmLASPiDis  Le  Baron ;  American  Entomologist,  ii,  p.  360.  Illinois ;  Missouri ;  New- 
York;  California;  District  of  Columbia. 

PULCHBLLU8  Howard;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  356. 
District  of  Columbia. 

SubfamUy  PIRENINJS. 

Genus  Macroolsne8  Westwood. 

<)UBRCi-OLOBULi  Fitoh ;  Fifth  Report  as  State  Entomologist  of  New  York,  p.  32.   New 

York. 
QUERCI-PI8I  Fitch;  ibid.,  p.  39.    New  York. 

Genus  Tomocera  Howard. 

CALIFORNICA  Howard;  Annual  Report  U.  S.  Commissioner  of  Agri(BuJtiui^1^^©.[^8. 
California.  ^ 
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Subfamily  SPALANQIIN^. 
Genus  Spalanoius  Latreille. 

CH0NTALENSI8  Cameron;  Biologia  Gen trali-Amerioauai  Part  xzxi,  July,  1884,  p.  110 

(Table  y,  Figs.  14,  a).    Nicaraugna. 
POUTUS  Say;  Leconte's  Edition  of  Say's  Writings,  i,  p.  382.    Virginia. 
QUBROi-LAN^  Fitoh;  Fifth  Report  as  State  Entomologist  of  New  York,  p.  36.    New 

York. 
STRPHi  Ashmead;  Canadian  Entomologist,  xiii,  p.  171.    Florida. 

Oenns  Faslauestbrbia  Cameron. 

MAKDiBULARis  Comeron;  Biologia  Cen trail- Americana,  Fart  xxxi,  Jnly,  1884,  p.  Ill 
(Table  y,  Figs.  15,  a,  5,  o,  d),    Panama. 

Subfamily  PTEROMALIN^. 
Qenos  Lamprotatus  Westwood. 

CTRNUB  Walker;  Annales  de  la  Sooi^t^  Entomologique  de  France,  2d  ser.,  i,  157. 

Florida. 
DLBUS  Walker;  Annals  of  Natural  History,  14,  p.  16.    Hudson's  Bay. 
HABI8  Walker;  Annales  de  la  Sooi^t^  Entomologique  de  France,  2d  ser.,  i,  p.  155. 

Florida. 
SAUBMUS  Walker;  iMd.,  p.  156.    Florida. 
TRYPHENUS  Walker;  ihid,,  p.  158.    Florida. 

Gtonus  MiCROMELUs  Walker. 

CTRBNB  Walker;  ihid.,  p.  154.    Florida. 

Genus  Glyphs  Walker. 

VIRIDASGBNS  WaUh;  Insects  Injurious  to  Vegetation  in  Illinois,  p.  38,  fig.  9.    Illinois. 

Ctonus  EpiflTENiA  Westwood. 

C<BRULATA  Westwood;  Griffith's  Animal  Kingdom,  15,  p.  432.    (Georgia. 

Ctonus  Lelaps  Halliday. 

PULCHRicORNis  Halliday;  Transactions  Entomological  Society  of  London,  yoL  iii,^ 
p.  300.    Saint  Vincent. 

Genus  Pachyneuron  Walker. 

AUBUTius  Walker;  Annales  de  la  Soci^t^  Entomologique  de  France,  2d  ser.,  i,  p.  158. 
Florida. 

ALTISCUTA  Howard  J  MSS.,  Cook^  A.J.;  Notes  on  Injurious  Insects ;  Entomological  Lab- 
oratory, Michigan  Agricultural  College,  August,  1884,  p.  13.    Michigan. 

Genus  Cheiropachys  Westwood. 

inORO-CYANEUS  Norton  ;  Transactious  American  Entomological  Society,  ii,  p.  327. 
Connecticut. 

Genus  Semiotellus  Westwood. 

CHALCIDIPHAOUS  WaUh ;  American  Entomologist,  ii,  p.  368.    Canada;  Virginia. 
CLisioCAMP^  Fitoh;  Second  Report  as  State  Entomologist  of  New  York,  p.  200.     New 

York.     (Described  as  Cleonymus.) 
DESTRUCTOR  (Say) ;  Leconte's  Edition  of  Say's  Writings,  iL  p.  6,    ]{^crthem,IMited 

States.    (Described  as  Ccrap^ron.)  i    iz      y  g 
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G«oii0  Stiotonotus  FSnter.  « 

ISOSOMATI8  RiUjf ;  Annaal  Report  U.   8.  Commissioaer  of  Agrioaltore,  1881-^,  p. 
186.    Tennessee. 

Genns  Entrlus  Walker. 

BOYUSM  Skimer;  Transactions  American  Entomological  Society,  ii,  p.  386.    Illinois. 

Oenns  Ptbromalus  Swedems. 

ARCTIC  HarrU  ;  Catalogue  of  the  Insects  of  Massachusetts,  2d  ed. 

CALANDRA  Howard  ;  Annual  Report  U.  S.  Commissioner  of  Agriculture,  1880,  p.  273. 

Texas. 
CASSons  Walker  ;  Annals  of  Natural  History,  19,  p.  393.    North  America. 
cusiocAMP^  HarrU;  Catalogue  of  the  Insects  of  Massachusetts,  2d  ed. 
CRATTLUS  Walker;  Annals  of  Natural  History,  19,  p.  392.    North  America. 
DAMO  Walker  ;  ibid.,  p.  395.    North  America. 
DIPSOS  Walker;  tMd.,  p.  394.     North  America. 
DORT88U8  Walker;  ibid,,  p.  395.    North  America. 
DYMNU6  Walker;  ibid,,  p.  397.    North  America. 
KPICLBS  Walker  ;  ibid,,  p.  394.    North  America. 
ERTX  Walker;  ibid,,  p.  397.    North  America. 
EURTPON  Walker;  ibid,,  p.  398.    North  America. 
BUTHTMUS  Walker;  ibid,,  p.  393.    North  America. 
OELBCHiiE  Webaier;  Twelfth  Report  of  the  State  Entomologist  of  Illinois  (1882),  p.  151. 

Illinois. 
HKLiCE  Walker ;  Annals  of  Natural  History,  12,  p.  46.    Saint  Vincent. 
HBRMEAS  Walker;  ibid,,  19,  p.  394.    North  America. 
HTBREAS  Walker;  ibid,,  p.  397.    North  America. 
LAU8U8  Walker;  ibid,,  p;  392.    North  America. 
UEPTURUS  Harris;  Catalogue  of  the  Insects  of  Massachusetts,  2d  ed. 
OBEsns  Harris;  ibid, 

<EAX  Walker  ;  Annals  of  Natural  History,  19,  p.  395.    North  America. 
ONRRATB  Fitch;  Fifth  Report  as  State  Entomologist  of  New  York,  p.  32.    New  York. 
ORONTAS  Walker ;  Annals  of  Natural  History,  19,  p.  396.    North  America. 
QUADRi-MACULAT.s  Ashmeod ;  Canadian  Entomologist,  xiii,  p.  171.     Florida. 
QUERCi-PiLLULiE  Fitck  ;  Fifth  Report,  p.  39.    New  York. 
TABACCUM  ntoh  /  Ninth  Report,  p.  792.    New  York. 
TiMiBA  Walker  ;  Annals  of  Natural  History,  19,  p.  396.    North  America. 
YANNESSiB  Harris  ;  Catalogue  of  the  Insects  of  Massachusetts,  2d  ed. 
VSRDITER  Norton  ;  Transactions  American  Entomological  Society,  ii,  p.  327.   Nul,  2oo. 

Genus  Metopon  Walker. 

DEiPHON  Walker  ;  Annales  de  la  Soci^t^  Entomologique  de  France,  2d  ser.,  i,  p.  161. 
Florida. 

Subfamily  ELACHISTINiE. 

Genus  Euplectrus  .Westwood. 

BICOLOR  (Swederus);  Kongl.  Vet.  Ac.  Handl.,  1795, 204,  2.    Saint  Vincent.    (Described 

as  Pteromalus,) 
CATOCALiB  Howard;  ante,  p.  27.    Missouri;  Maryland. 
COMSTOCKII  Howard;  Canadian  Entomologist,  xii  (1880),  p.  159.    Alabama. 
FRONTAUS  ^oif^ard;  oiite,  p.27.    Virginia.  , 

FURNius  Walker;  Annals  of  Natural  History,  12,  p.  48.    Saint  Vincent.  ^UQlC 
LEUCOTROPHis  Howard  ;  ante,  p.  26.    Florida. 
PLATYUYPBNJB  Howard  ;  ante,  p.  26.    District  of  Columbia. 
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GeDus  Stenomesius  (t)  Weatwood. 
APHIDICOLA  Aahmcad;  Orange  Insects  (Jacksonyille,  1880),  p.  67.    Florida. 

Genus  Elachistus  Spinola, 

OAC<ECL£  Howard;  ante,  p.  28.    Missoari. 

COXAL.IS  Howard  ;  ante,  p.  28.    District  of  Columbia. 

LEVAKA  Walker  ;  Annals  of  Natural  History,  20,  p.  27.    North  America. 

PROTEOTERATis  Hotcard;  ante,  p.  27.    Missouri. 

Genus  Ciruospilus  West  wood. 

EUNAPiUs  Walker;  Annals  of  Natural  History,  20,  p.  27.    North  America. 
FLAViciNCTUS  Biley  ;  Lintner's  First  Report  as  State  Entomologist  of  New  York  (1882), 
p.  159.    Missouri. 

Subfamily  ELASMINiE. 

Genus  Elasmus  Westwood. 

ALBicoxA  Howard;  ante,  p.  30.    Missouri. 
N1QB1PK8  Howard ;  ante,  ^.  30,    Missouri. 
PULLATU8  Howard;  ante,  p.  30.    Missouri. 
TiscHERLfi  Howard;  ante,  p.  30.     District  of  Columbia. 
VARius  Howard;  ante,  p.  29.    Missouri. 

Subfamily  EULOPHIN^. 

Genus  Stmpiezus  Forater. 

LiTHOCOLLETiDis  Howard  MSS. ;  Brunn  in  Second  Report IDepartment  of  Entomology ,> 
Cornell  University  Experiment  Station  (1883),  p.  150.    New  York. 

Genus  Eulophus  Geoffrey. 

BASALis  Say;  Lecont^'s  Edition  of  Say's  Writings,  ii,  p.  721.    Indiana. 

CALAVius  Walker;  Annals  of  Natural  History,  20,  p.  24.    North  America. 

CYRIADES  Walker;  ibid.,  p.  25.     North  America. 

DiCLADUS  Say;  Leconte's  Edition  of  Say's  Writings,  ii,  p.  721.     Indiana. 

OORBRTAS  Walker;  Annals  of  Natural  History,  20,  p.  2(>.     North  America. 

HIRC1NU8  Say;  Leconte's  Edition  of  Say's  Writings,  ii,  722.     Indiana.    • 

iPiNOft  Walker;  Annals  of  Natural  History,  20,  p.  25.    North  America. 

MINIS  Walker;  ibid.    North  America. 

MINUTU8  Howard  MSS. ;  Brunn  in  Second  Report  Department  of  Entomology,  Cornell 

University  Experiment  Station  (1883),  p.  150.     New  York, 
M1NYA8  Walker;  Annals  of  Natural  History,  20,  p.  25.    North  America. 
SEMiDiiE  Packard;  Report  Geology  New  Hampshire,  i  (1874),  p.  347,    fig.  46.    New 

Hampshire. 
8AUNDER8II  Packard;  Proceedings  Boston  Society  of  Natural  History,  voLxxi  (1880),. 

p.  34.     Canada. 
THECLiE  Packard  ;  ibid.    Xul.  loc. 

Genus  Anthophorabia  Newport. 
MEQAGHIU8  Packard  ;  Proceedings  Essex  Institute,  iv.,  p.  13tiiz0^%/.V^OOQlC 
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Subfamily  ENTEDONINiE. 
Oenas  entbdon  Dalman. 

ANTIOPA  Packard;  Proceedinj^s  Boston  Sooiety  of  Natural  History,  xxi  (1880),  p.  36. 

Nul  loo. 
DiASTATiE  Howard;  Annual  Report  U.  S.  Commissioner  of  Afiprioulture,  1880,  p.  246. 

District  of  Columbia. 
HXRILLUS  Walker;  Aunals  of  Natural  History,  20,  p.  23.    North  America. 
IMBRASUS  Walker;  ibid.    North  America. 
8ARDUS  Walker;  ihid.    North  America. 

Genus  Derostenus  West  wood. 

TisCHSRLfi  (Howard  MSS.);  Brunn  in  Second  Report  Department  of  Entomology,. 
Cornell  University  £xi>eriment  Station  (1883),  p.  157.  (There  mentioned  aa 
an  AbHcHub,) 

Subfamily  TETRASTICHINiE. 

Qenus  Gyrolasia  Forster. 

FLAYIHSDIA  Howard  ;  Annual  Report  U.  S.  Commissioner  of  Agrioultnre,  1880,  p.  369. 
California. 

Genus  Tbtrastichus  Halliday. 

KPiDius  Walker  ;  Annals  of  Natural  History.  20,  p.  28.    North  America. 

bburus  {R%ley)\  Canadian  Entomologist,  xi  (1879),  p.  162.    Southern  United  States. 

(Described  as  a  Cirro$p%luB,) 
GALA  Walker;  Annals  of  Natural  History,  20,  p.  28.    North  America. 
GRAKULATUS  Walker;  iMd.,14,  p.  17,     Hudson's  Bay. 
LASMOX  Walker;  ibid.^  20,  p.  28.    North  America. 

Subfamily  TRICHOGRAMMIN-«:. 

Genus  Trichogramma  Westwood. 

T  FRATERNA  Fitok ;  Sccoud  New  York  Report,  p.  217.    New  York. 
FLAYUS  Ashmead;  Orange  Insects  (ld80),p.  33,  pi.  i.    Florida. 
uunrrx  Riley ;  Third  Missouri  Entomological  Report,  p.  158.    Missouri. 
MiNUTissiMUM  Packard;  Proceedings  Boston  Society  of  Natural  History,  xxi  (1880),. 

p.  37.    Nul,  loc, 
t  ORGTLfi  Fitch;  Second  New  York  Report,  p.  216.    New  York. 
PRBTIOSA  SUey;  Canadian  Entomologist,  xi  (1879),  p.  161.    Southern  United  States. 
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LETTER    OF    SUBMITTAL. 


Department  of  Agriculture, 

Division  of  Entomology, 
Washington,  D.  C,  October  19,  1891. 
Sir  :  I  liave  the  honor  to  submit  for  publication  a  second  edition  of 
Bulletin  K^o.  6  of  this  Division,  on  the  Imported  Elm  Leaf-beetle,  as  there 
is  constant  demand  from  correspondents  for  information  on  the  subject. 
The  original  edition  was  published  in  1885  and  has  long  since  been 
exhausted.    The  substance  of  the  bulletin  was  subsequently  reprinted 
in  Bulletin  No.  10  of  this  Division,  which  is,  however,  more  comprehen- 
sive than  is  necessary  for  specific  distribution  to  persons  interested  in 
this  insect  alone.    The  i)resent  edition  is  in  the  main  a  rei)rint,  but  a 
few  additional  facts  are  added  in  an  appendix. 
Eespectfiilly, 

C.  V.  KiLEY, 

Untomologist 
Hon.  J.  M.  EusK, 

Secretary  of  Agriculture. 
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THE  IMPORTED  ELM  LEAF-BEETLE. 

{Oaleruca  xanthomeUena^  Schrank.) 
Order  CoLEOPTBEAj  family  Ghbtsomelidjb:. 

The  depredations  of  this  pest  have  now  become  widely  extended 
throughout  the  Kortheastem  States,  rendering  unsightly  and  almost 
worthless  those  most  valuable  shade  trees  of  our  cities — ^the  elms.  As 
its  injuries  are  so  far  unknown  in  the  Mississippi  Valley,  the  blighted 
appearance  of  the  elms  on  the  Department  grounds  in  midsummer,  and 
especially  of  the  European  varieties,  at  once  attracted  our  attention 
when  we  first  came  to  Washington,  and  a  series  of  experiments  was 
begun  with  a  view  of  checking  the  ravages  of  the  insect.  The  excel- 
lent opportunities  thus  offered  for  experiment  and  study  have  since  been 
improved,  and,  with  some  prefatory  passages  in  relation  to  the  history 
and  habits  of  the  beetle,  we  wiU  give  the  practical  results  reached. 

AN  IMPOBTATION  FBOM  EUBOPE. 

This  beetle  has  done  great  mischief  in  the  Old  World,  especially  in 
Germany  and  Prance,  and  it  is  very  important  that  the  public  know 
the  best  method  of  coping  with  it  here.  According  to  Glover,  it  was 
imported  as  early  as  1837.  Its  distribution  was  formerly  confined  to 
limited  areas  near  the  coast,  and  its  earlier  attacks  were  notably  about 
Baltimore  and  New  Jersey. 

HABITS  AND  NATUBAL  HISTOBY. 

The  general  characteristics  of  this  insect  have  been  pretty  well  studied 
abroad.  Mr.  E.  Heegert  has  given  an  excellent  account  of  its  life  his- 
tory, with  a  detailed  description  of  the  larva,  and  figures  illustrating 
larva  and  pupa  and  anatomical  details.  More  recently  M.  Maurice 
Girardt  has  given  a  rather  poor  wood-cut  illustration  of  the  insect  and 
its  work,  with  the  leading  facts  concerning  its  nomenclature  and  nat- 

*  Tbis  is  the  Galeruca  cratcegi  Forst.,  and  O,  calmarienHs  Fabr.  In  Crotch's  Check 
List  it  appears  as  Galerucellu  xanthomeUma, 

t  Seventeenth  contribution  to  the  natural  history  of  insects.  Sitzungsberichte  der. 
kais.  Ac.  Wiss.,  Wien,  1858,  vol.  29,  p.  100-120,  6  pi. 

t  Note  snr  la  Qal^ruque  de  I'orme.  Bull.  d'Insectologie  Agrieole,  1878,  in,  pp. 
113-116. 

*     A 


ural  history  as  observed  in  Europe.  Biological  notes  on  the  insect 
have  also  been  given  by  Leinweber*  and  KoUar.t 

In  our  country  the  life  history  of  the  insect  and  its  injury  have  been 
referred  to  by  Harris,  Fitch,  Morris,  Walsh,  and  ourselves,  while  the 
agricultural  papers  contain  numerous  references  to  the  injury  inflicted 
by  the  insect.  The  perfect  beetle  has  often  been  described  in  systematic 
works  on  Coleoptera. 

For  these  reasons  we  deem  it  unnecessary  to  enter  here  into  a  detailed 
description  of  the  beetle  and  its  earlier  stages,  but  content  ourselves 
with  pointing  out  the  more  obvious  characters,  alluding  to  such  fa<*ts  ot 
the  life  history  as  are  necessary  to  a  full  understanding  of  the  nature 
of  the  remedies  to  be  applied  for  this  pest. 


Fio.  \.—Oalrmea  xanthom^lmna:  a,  e^gs:  b,  larviP;  e,  adults ;  <•,  eggs  (enlargetl);  /,  Hciilpture  of  egg; 
g^  \&rxa  (eiilargwl) ;  /»,  Hide  view  of  greatly  enlarged  Hcginent  of  larva;  i,  dorsal  view  of 
Hame;  j,  pupa  (enlarged);  I,  iiortiou  of  elytron  of  beetle  (greatly  enlarged).— After  Riley. 

The  eggs  are  dep(>sit<Hl  in  an  upriglit  position  upon  the  un<ler  side  of 
the  leaves  (Fig.  1  a),  always  in  a  group,  consisting  generally  of  two,  rarely 
three,  more  or  less  irregular  rows.  The  individual  eggs  are  close  together 
in  eiu'h  group  (Fig.  1  e,  magnitied),  and  so  firmly  fastened  to  the  leaf 
that  they  can  only  he  detached  with  great  care  without  breaking  the  thin 
and  brittle  shell.  The  number  of  eggs  in  each  group  varies  from  four 
or  five  to  twenty  or  more.     Very  rarely  only  three  eggs  are  seen  in  one 


*  Verliandhmgcn  zool.  bot.  Ges.,  Wien,  1856,  vi;  Sitzli.piUffeeJiy'^SLjiJijy  IC 
i  Op.  cU.y  1858,  VIII ;  Abb.,  pp.  29-30.  ^ 


group,  but  we  never  found  less  than  that  number.  The  egg  itself  is 
oblong  oval,  obtusely,  but  not  abruptly,  pointed  at  tip,  of  straw-yellow 
color,  its  surface  being  opaque  and  beautifully  and  evenly  reticulated, 
each  mesh  forming  a  regular  hexagon,  as  shown,  highly  magnified,  in 
Fig.  1/.  The  form  of  the  eggs  is  not  quite  constant,  some  of  them, 
especially  those  in  the  middle  of  a  large  group,  being  much  narrower 
than  others.    The  duration  of  the  egg  state  is  about  one  week. 

The  general  shape  of  the  larva  is  very  elongate,  almost  cylindrical,  and  distinctly 
tapering  posteriorly  in  the  early  stages,  but  less  convex  and  of  nearly  equal  width 
when  mature.  The  general  color  of  the  young  larva  is  yellowish-black,  with  the  black 
markings  comparatively  larger  and  more  conspicuous,  and  with  the  hairs  arising 
from  these  markings  much  longer  and  stifier  than  in  the  faU-grown  larva.  With 
each  consecutive  molt  the  yellow  color  becomes  more  marked,  the  black  markings  of 
less  extent  and  of  less  intense  color,  and  the  hairs  much  shorter,  sparser,  and  lighter 
in  color.  A  nearly  full-grown  larva  is  represented  in  Fig.  1  g,  and  in  this  the  yellow 
color  occupies  a  wide  dorsal  stripe  and  a  lateral  stripe  each  side.  The  head  (except- 
ing the  mouth  parts  and  anterior  margin  of  the  front),  the  legs  (excepting  a  xing 
around  the  trochanters),  and  the  posterior  portion  of  the  anal  segment  are  always 
black.  The  iirst  thoracic  segment  has  two  large  black  spots  on  the  disk,  of  varying 
extent,  and  often  confluent.  The  following  segments  (excepting  the  anal  segment) 
are  dorsally  divided  by  a  shallow  transverse  impression  into  two  halves,  and  the 
black  markings  on  these  halves  are  arranged  as '  follows :  Two  transverse  dorsal 
markings,  usually  confluent,  as  shown  in  our  figure ;  two  round  and  snblateral  spots ; 
the  tips  of  the  lateral  tubercles  are  also  black.  The  abdominal  Joints  of  the  ventral 
surface  have  each  a  transverse  medial  mark,  and  two  round  snblateral  spots  of  black 
color,  stigmata  visible  as  small  umbilicate  spots  between  outer  snblateral  series  of 
dorsal  markings  and  lateral  tubercles.  The  yellow  parts  of  the  upper  side  are 
opaque,  but  those  of  the  underside  shining.  The  black  markings  are  polished, 
piliferous,  and  raised  above  the  remaining  portions  of  the  body. 

The  larvae  are  destructive  to  the  foliage  from  the  month  of  May  until 
August.  They  have  about  two  weeks  of  active  life  between  the  egg 
and  pupa  states.  During  this  time  they  prey  upon  the  leaves,  which 
become  skeletonized,  leaving  the  venation  and  commonly  a  certain  por- 
tion of  the  flesh  of  the  leaf,  which  becomes  rust  brown.  They  undergo 
four  molts,  respectively  observed  at  Washington  on  July  15  (at  hatch- 
ing), 20,  23,  and  29  (pupation).  When  full  grown  they  descend  to  the 
ground  and  change  to  pupse  under  whatever  shelter  is  near  to  the  base 
of  the  tree. 

The  pupa  is  of  brighter  color  than  the  larva,  oval  in  shape,  and 
strongly  convex  dorsally.  It  is  sparsely  covered  with  moderately  long 
but  very  conspicuous  black  bristles,  irregularly  arranged  on  head  and 
thorax,  but  in  a  transverse  row  on  each  following  segment.  The  pupa 
state  lasts  from  about  six  to  ten  days. 

The  perfect  beetle  (Fig.  1  c,  natural  size ;  fc,  magnified)  resembles  somewhat  in  ap- 
pearance the  well-known  striped  Cucumber-beetle  (Diahrotica  vittata),  but  is  at  once 
distinguished  by  the  elytra  not  being  striate  punctate,  but  simply  rugose,  the  sculp- 
ture under  high  magnifying  being  represented  in  Fig.  1 1.  The  color  of  the  upper  side 
is  pale  yellow  or  yellowish-brown,  with  the  following  parts  black :  On  the  head  a 
frontal  (often  wanting)  and  a  vertical  spot ;  three  spots  on  the  thorax ;  on  the  elytra 
a  narrow  stripe  along  the  suture,  a  short,  often  indistinct  scutellar  stria  each  side, 
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and  a  wider  hnxneral  stripe  not  reaching  the  tip.  Under  side  black,  pro-  and  meso- 
stemom  and  legs  yellow,  femora  with  a  black  apical  spot.  Upper  and  under  side 
covered  with  very  fine,  short,  silky  hairs.  In  newly-hatched  individuals  the  black 
markings  have  a  greenish  tint;  the  humeral  stripe  varies  in  extent. 

The  beetle  assists  the  larva  in  its  destructive  work,  but,  as  usual  in 
such  cases,  the  damage  done  by  the  perfect  insect  is  small  when  com- 
pared with  that  done  by  the  larva.  There  are  two  or  more  annual 
generations  of  the  insect,  judging  from  the  facts  that  have  been  col- 
lected, the  number  varying  doubtless  with  the  latitude.  In  the  month 
of  September  the  beetles  prepare  for  hibernation,  seeking  shelter  in 
hollow  trees,  in  the  ground,  under  old  leaves,  etc.,  and  remain  dormant 
until  the  following  spring. 

BEMEDIES. 

M.  Girard  says: 

There  is  no  other  means  of  destr action  than  to  jar  the  branches  over  cloths  to  col- 
lect the  larv»  and  adults  which  fall.  It  is  also  possible  when  they  are  on  the  ground 
to  distribute  on  them  boiling  water  or  steam,  or  even  quicklime  or  solution  of  sulpho- 
carbonate  of  potassium. 

In  our  own  country  much  more  has  been  accomplished  toward  prac- 
tically combating  this  insect. 

In  the  U.  S.  Agricultural  Report  of  1867,  Glover  suggested  the  use  of 
oil  and  tar  gutters  and  other  barriers  surrounding  the  base  or  the  body 
of  the  tree,  devices  similar  to  those  used  against  the  Canker  Worm  and 
Codling  Moth.  He  then  and  afterward  (1870)  recommended  ^<  to  place 
around  each  tree  small,  tight,  square  boxes  or  frames,  a  foot  or  18  inches 
in  height,  sunk  in  the  earth;  the  ground  within  the  inclosure  to  be  cov- 
ered with  cement,  and  the  top  edge  of  each  frame  to  be  covered  with 
broad,  projecting  pieces  of  tin  like  the  eaves  of  a  house  or  the  letter  T, 
or  painted  with  some  adhesive  or  repellant  substance,  as  tar,  etc.  The 
larvsB  descending  the  tree,  being  unable  to  climb  over  the  inclosure, 
would  change  into  helpless  pupae  within  the  box,  where  they  could  daily 
be  destroyed  by  thousands.  Those  hiding  within  the  crevices  of  the 
bark  of  the  trunk  could  easily  be  syriiiged  from  their  hiding  places.^ 
(U.  S.  Agricultural  Report,  1870,  pp.  73, 74.)  These  boxes  were  carefully 
tested  at  this  Department,  and  they  worked  as  described.  While  coal 
tar  and  other  adhesives  were  recommended,  we  have  found  scalding-hot 
water  most  convenient  for  destroying  the  insects  that  accumulate  in  the 
inclosure  or  upon  the  ground  elsewhere.  Where  branches  are  low  and 
droop  near  the  ground  some  of  the  larvae  descend  the  wrong  way  and  fall 
off,  but  shade  trees  should  not  be  allowed  to  grow  in  this  low,  drooping 
manner,  and  under  all  ordinary  circumstances,  where  the  branches  are 
not  severely  jarred  to  encourage  the  insects  to  drop,  the  larvae  wiU  de- 
scend by  the  trunk  and  become  captured  in  the  devices  here  noticed. 

Mr.  Glover  regarded  the  pupa  state  as  the  most  favorable  in  which 
to  kill  the  insect,  as  it  can  then  be  easily  crushed  or  scalded.  Concern- 
ing the  tobacco  treatment,  he  adds  that  "  syringing  the  trees  with  strong 


tobacco  wat-er  has  been  tried  with  some  good  eflfect,  but  the  larvae  not 
touched  by  the  fluid  are  merely  knocked  down  by  the  concussion,  and, 
if  nearly  ready  to  change  into  pupse,  effect  their  transformation  where 
they  fall.'' 

In  this  connection  we  can  not  do  better  than  quote  what  we  published 
in  1880*  in  reply  to  certain  statements  by  Dr.  J.  L.  LeOonte,  as  fol- 
lows: 

Anent  Crdleruoa  xanthomelama,  which  is  becoming  more  destructive  each  sneoessive 
year  to  the  shade  ehns  in  oar  northern  towns,  a  correspondent  mentions  the  follow- 
ing facts: 

1.  The  trees  are  not  all  attacked  at  the  same  time,  bnt  the  insect  seems  to  break 
ont  from  a  center,  gradually  destroying  the  more  remote  trees,  so  that  isolated  trees 
remain  comparatively  free. 

2.  After  applying  a  band  (saturated  with  fish  oil,  petroleum,  etc.)  to  some  trees 
which  were  about  half  denuded,  found  hundreds  of  the  worms  stopped  both  in 
ascending  and  descending  the  trees. 

He  also  propounded  the  following  query : 

3.  Do  the  beetles  hibernate  in  the  ground,  so  that  they  can  be  poisoned,  or  are 
they  perpetuated  only  by  the  eggs  on  the  trees  f 

Allow  me  to  add  the  following  subjects  for  investigation  as  necessary  to  the  devis- 
ing of  proper  remedies  against  this  foreign  invader: 

4.  How  soon  do  the  insects  appear  in  the  spring;  how  rapidly  do  they  propagate; 
and  what  time  is  passed  in  each  stage  of  development  f 

5.  Are  the  larvas  and  beetles  eaten  by  insectivorous  birds;  or  are  they  protected  by 
offensive  secretions,  as  is  the  case  with  Doryphora  lO'lineata,  Orgyia  leucostigma,  and 
several  other  noxious  insects! 

6.  What  proportion  of  the  brood  hibernates,  and  in  what  stage,  pupa  or  perfect 
insect,  and  where! 

If  the  materials  for  furnishing  answers  to  these  questions  are  not  yet  within  your 
reach,  wiU  you  kindly  direct  the  attention  ot  some  of  your  trusty  observers  to  the 
subject,  so  that  persons  interested  in  the  preservation  of  the  shade  trees  which  are  so 
justly  esteemed  may  be  properly  instructed  as  to  the  measures  to  be  adopted  during 
the  next  summer. 

Very  truly  yours, 

J.  L.  LeConte, 

Philadelphiay  Pa, 

The  above  inquiries  were  received  from  our  esteemed  correspondent  some  time  since, 
and  we  employ  them  as  a  ready  means  of  giving  our  experience  with  the  beetle. 

For  the  benefit  of  the  general  reader  it  may  be  remarked  that  the  natural  history 
of  this  Elm  Leaf-beetle  is  quite  similar  to  that  of  the  well-known  Colorado  Potato- 
beetle  and  of  the  Grape-vine  Flea-beetle.  The  only  deviation  in  the  Elm  Leaf-beetle 
is  in  the  mdde  of  pupation,  which  rarely  takes  place  in  the  ground,  unless  this  be 
v^y  friable,  but  at  the  base  of  the  tree  or  under  any  shelter  that  may  present  itself 
near  the  trees,  such  as  old  leaves,  grass,  etc. 

(1)  The  phenomenon  here  described  is  doubtless  due  to  the  gradual  increase  in 
spring  from  one  or  more  females. 

(8  and  6)  Like  most,  if  not  all,  ChrysomelidWj  the  Elm  Leaf-beetle  hibernates  in  the 
perfect  state.  As  places  suitable  for  hibernation  abound,  any  attempt  to  successfully 
fight  this  pest  in  winter  time,  with  a  view  of  preventing  its  ravages  the  subsequent 
season,  will  prove  fruitless.  A  large  proportion  of  the  hibernating  beetles  doubtless 
perish,  since  the  insect  is  comparatively  scarce  in  the  earlier  part  of  the  season. 

(4  and  5)  The  beetles  fly  as  soon  as  spring  opens,  and  we  have  observed  the  first 
larvsB  early  in  May,  in  Washington,  D.  C,  or  sometime  after  the  elm  leaves  are  fully 
developed.    The  ravages  of  the  insect  begin  to  be  apparent  witn  the  second  genera- 
tion of  larvtt,  which  appear  in  June. 
-.'VjUU^li^ 

'American  Entomologist,  December,  1890,  v.  3,  p.  291. 
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In  1878  -we  made  many  notes  and  experiments  on  the  species,  and  the  development 
of  the  third  and  most  injurious  generation  occupied  about  one  month.  The  numer- 
ous pupsD  which  in  the  latter  part  of  August  were  to  be  found  under  the  trees  were 
mostly  destroyed  that  year,  partly  by  continuous  wet  weather  prevailing  at  the  time, 
partly  by  the  many  enemies  of  the  insect.  Among  these  there  are  Platynus  puncH" 
forwiis  and  Quedivs  molochinus,  which  feed  on  the  ftdl-groNvn  larvse  when  these  retire 
for  pupation,  and  also  on  the  pupse.  The  larva  of  a  Chrysopa  (probably  C.  rufilabria) 
feeds  upon  the  eggs  of  the  Galeruca,  Beduvius  novenarius  sucks  both  beetles  and  larvn 
on  the  leaves,  while  Mantis  Carolina  preys  upon  the  beetle.  Of  the  numerous  other 
insects  found  among  the  pupse  under  the  trees^  e,  g.,  Tachyporusjocosiis,  sundry  spiders, 
myriapods,  etc.,  several  are  doubtless  ouemies  of  the  Galentca^  though  we  have  as  yet 
no  proof  of  the  fact.  Many  birds  were  observed  on  the  trees  infested  by  the  beetles, 
but  the  English  Sparrow,  which  was  the  most  numerous,  did  not  feed  on  the  insect 
in  any  stage  of  growth. 

The  only  method  of  warfare  against  this  pest  recommended  by  European  writers  is 
to  jar  the  larvae  down  upon  sheets,  and  then  in  one  way  or  another  to  destroy  them. 
This  may  answer  for  young  trees,  but  is  then  tedious  and  but  partial.  We  found  that 
the  quickest  and  most  satisfactory  way  of  destroying  the  insect  and  protecting  the 
trees  was  by  the  use  of  Paris  green  and  water  in  the  manner  frequently  recommended 
in  these  columns,  and  London  purple  will  evidently  prove  just  as  effectual  and 
cheaper.  The  syringing  can  not  be  done  from  the  ground  except  on  very  young  trees, 
though  a  good  fountain  pump  will  throw  a  spray  nearly  30  feet  high.  Larger  trees 
will  have  to  be  ascended  by  means  of  a  ladder  and  the  liquid  sprinkled  or  atomized 
through  one  of  the  portable  atomizers,  like  Peck's,  which  is  fastened  to  the  body, 
and  contains  3  gallons  of  the  liquid. 

The  mode  of  pupation  of  the  insect  under  the  tree,  on  the  surface  of  the  ground, 
beneath  whatever  shelter  it  can  find,  or  in  the  crevices  between  the  earth  and  the 
trunk,  enables  us  to  kill  vast  numbers  of  the  pupa)  and  transforming  larvas  by  pour- 
ing hot  water  over  them.  We  found  that  even  Paris-green  water  poured  over  thejn 
also  kUled.  If  the  trees  stand  on  the  sidewalk  of  the  streets  the  larv»  will  go  for 
pupation  in  the  cracks  between  the  bricks  or  at  the  base  of  the  tree,  where  they  can 
also  be  killed  in  the  same  way.  This  mode  of  destruction  is,  take  it  all  in  all,  the 
next  most  satisfactory  one  we  know  of,  though  it  must  be  frequently  repeated. 

(2)  We  have  largely  experimented  with  a  view  of  intercepting  and  destroying  the 
larvsB  in  their  descent  from  the  tree.  Troughs,  such  as  are  used  for  Canker- worms, 
tarred  paper,  felt  bands  saturated  with  oil,  are  all  good  and  the  means  of  destroying 
large  numbers.  Care  must  be  taken,  however,  that  the  oil  does  not  come  in  contact 
with  the  trees,  as  it  will  soon  kill  them,  and  when  felt  bandages  are  used  there  should 
be  a  strip  of  tin  or  zinc  beneath  them.  The  trouble  with  all  these  intercepting  de- 
vices, however,  is  that  many  larvae  let  themselves  down  direct  ftom  the  tree  and 
thus  escax>e  destruction. 

In  conclusion  we  would  remark  that  it  is  highly  probable  that  Pyrethrum  powder 
stirred  up  in  water  might  be  successfully  substituted  for  arsenical  poisons,  but  ex- 
periments in  this  direction  have  not  yet  been  made.  From  experiments  we  have 
made  with  dry,  unmixed  powder,  we  found  that  it  affects  very  quickly  the  larv^a, 
pupa, and  the  perfect  insect,  but  in  order  to  be  applied  on  a  large  scale  and  oh  large 
trees  the  powder  must  of  course  be  mixed  in  water.  There  is,  however,  no  danger 
in  the  judicious  use  of  the  arsenical  liquids  upon  shade  trees. 

MORE  RECENT  EXPERIENCE  AT  THE  DEPARTMENT. 

The  more  recent  experience  in  the  destruction  of  this  Qaleruca^  ou  the 
Department  grounds,  may  now  be  summed  up,  the  experiments  haying 
been  intrusted  to  Dr.  Barnard.  digitized  by  VjUU^  vc 
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p€ist  History  of  the  Elms  in  question. — ^According  to  Mr.  William  Saun- 
ders, of  this  Department,  these  trees  have  been  annually  attacked  by  the 
Enroi)ean  Elm  Leaf-beetle  since  they  were  planted  ten  years  ago,  and 
about  one  year  in  three  the  injury  has  been  severe,  resulting  in  their 
defoliation,  while  in  other  years,  as  in  1879  and  1880,  there  appeared 
comparatively  none.  In  some  seasons  a  second  or  autumnal  set  of  leaves 
appeared  after  the  trees  had  been  stripped,  and  in  certain  of  these  in- 
stances the  second  crop  of  leaves  became  eaten;  but  in  all  caoes  he 
thinks  the  lives  of  the  trees  have  not  seemed  to  be  endangered  and  they 
soon  repaired  the  damage  done.  His  belief  is  also  that  the  i)est  did  not 
become  gradually  worse  and  worse  through  the  series  of  years  during 
which  it  has  been  observed  by  him;  still  he  regards  the  attack  of  1882 
as  worse  than  any  known  to  him  before  on  these  trees  or  others,  and 
he  has  noticed  the  effects  of  this  insect  since  1850,  first  in  its  earliest 
ravages  about  Baltimore,  and  later  elsewhere. 

Condition  and  Characteristics  of  the  Grove  in  1882  and  1883. — ^However 
it  may  be  for  the  past  history  or  future  desirability  of  certain  trees  in 
the  grove,  in  1882  many  exhibited  various  grades  of  feebleness,  and  some 
had  dying  branches.  Indeed,  a  few  of  them  had  a  very  unhealthy  as- 
pect the  previous  year  also.  Of  course  it  can  be  claimed  that  their 
unhealthy  condition  is  due  to  other  causes  than  the  insects;  and  it  should 
be  remembered  that  most  are  foreign  species  each  often  represented  in 
two  or  more  of  its  varieties.  Here  all  grow  on  level  ground,  whereas 
in  a  state  of  nature  some  belong  to  mountainous  localities,  others  to 
the  damp  climate  of  England,  etc.  Therefore,  many  of  them  are  grow- 
ing under  abnormal  conditions.  They  exhibit  much  variety  in  the 
relative  abundance,  size,  form,  and  texture  of  the  leaves.  There  is  also 
great  diversity  in  the  density  and  form  of  branching. 

Extent  of  Injury  in  1882  and  1883. — All  the  varieties  and  species  of 
elms  in  this  grove,  without  exception,  were  preyed  upon  by  the  pest  in 
1882  and  1883.  The  insect,  however,  showed  decided  preferences  for 
certain  individual  trees,  varieties,  or  species,  stripping  some  completely 
before  doing  more  than  very  slight  harm  to  the  leaves  of  others,  the 
former  becoming  completely  eaten  in  midsummer,  the  latter  not  until 
toward  the  close  of  the  season,  or  remaining  only  slightly  damaged 
until  then.  In  1882  the  leaves  were  eaten  faster  than  they  could  be 
develoi)ed,  and  the  insect  continued  abundant  enough  to  prevent  a 
second  crop  of  foliage  until  in  November,  when  it  became  too  cold  for 
the  leaves  and  active  insects  to  exist. 

On  these  grounds  the  southeast  side  of  each  tree  has  suffered  more 
than  the  northwest  half.  This  peculiarity  has  been  very  strongly  pro- 
nounced this  year,  1883,  on  all  the  trees  affected,  and  upon  some  ex- 
amples fiur  more  markedly  than  upon  others.  This  oue-sidedness  is 
especially  apparent  in  the  trees  which  were  the  most  severely  eaten. 
Some  trees  show  the  southeast  side  completely  devoured  but  the  nortl^T^ 
w^t  side  only  half  consumed  and  comparatively  green.  Such  an® 
average  cases. 
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The  iuferences  have  been  that  the  shade,  dampness,  and  coolness  of 
the  tree  on  the  northwest  side  during  the  morning  is  too  onhealtiiy  £Dr 
the  favorable  development  of  the  larvae  or  of  the  eggs  deposited  tkere^ 
but  whether  this  be  true  or  not,  the  insect  probably  prefers  to  deposhi 
chiefly  in  the  middle  of  the  forenoon,  and  on  that  part  of  the  tree  which 
is  then  warmest.  This  would  give  a  greater  number  of  the  eggs  at  the 
outset  on  the  southeast  side,  as  observation  seems  to  confirm^  and  adnee 
the  young  larvee  do  not  migrate  to  any  noteworthy  extent,  the  one- 
sidedness  described  would  result  whether  the  northwest  side  were  un- 
healthy or  not.  The  former  explanation  is  most  probably  the  correct 
one,  as  we  have  noticed  that  the  insect  is  less  injurious  during  veiy 
wet  summers. 

Preferences  of  the  Elm  Beetles  for  certain  Varieties  and  Species  ofEhms,-^ 
The  American  slippery  elm  does  not  occur  in  this  grove,  but  only  one 
native  species,  the  common  American  elm,  Ulmus  americana.  This  is 
practically  free  from  the  ravages  of  the  beetle,  on  which  account  it  may 
be  preferred  to  the  Euroi)ean  species.  It  is  tall,  and  has  gracefully 
arched  branches,  making  it  as  ornamental  as  any  European  kind,  yet 
as  a  shade  tree  it  does  not  equal  the  U.  montana  of  the  Old  World.  Hie 
latter  has  a  broader,  denser  crown,  but  the  attack  on  it  is  considerable, 
enough  to  leave  the  choice  in  favor  of  the  American  si>ecie8. 

U.  montana  seems  the  best  European  species  grown  here  for  shade, 
since  the  other  foreign  elms  here  cultivated  are  not  dense  enough.  This 
applies  to  U.  campestris,  U.  suberosa,  U,  effusa^  and  U,  parvifolia  {tsther- 
ica).  The  last  named  is  not  attacked  as  much  as  the  American.  The 
young  larvae  can  not  develop  on  it,  but  die  quite  soon,  without  growing, 
and  they  gnaw  the  leaves  very  little.  The  other  foreign  species  men- 
tioned are  seriously  eaten ;  the  severest  attack  being  upon  the  U.  earn- 
pestriSy  the  favorite  food  of  this  insect. 

As  early  as  June  25,  in  1883,  this  species  was  completely  eaten  and 
brown  in  our  grove,  at  which  date  the  U,  montana  examples  retained 
more  than  half  their  verdure — in  some  individuals  nearly  aU — and  the 
common  American  elm  was  perfectly  green.  The  U.  campestris  is  one  of 
the  poorest  elms  for  shade,  and  its  total  abolishment  throughout  the 
entire  country  would  probably  lessen  the  assault  on  U.  montana  to  a 
comparatively  unobjectionable  extent.  Tliis  measure  should  be  insti 
tuted  against  the  pest,  and  for  the  sake  of  the  other  species  of  elms. 

Effects  of  arsenical  Poisons  on  Insect  and  Plant, — Species  of  elms  are 
somewhat  diflferently  affected  by  the  poison.  When  treated  alike  there 
is  always  manifest  some  difference  in  the  susceptibility  of  different  elms 
to  the  corrosive  effects  of  the  poison.  Even  individuals  of  the  same 
species  or  variety  are  differently  impaired.  Asa  rule,  those  which  suit 
the  insect  best  are  iiyured  most  by  the  poison,  and  those  which  resist 
the  insect  most  withstand  the  poison  best.  The  latter  have  cowrser 
foliage,  with  darker  green  color  and  more  vigorous  general  growth;  the 
former  have  more  delicate  foliage,  lighter  in  color  and  weight,  appar- 
ently  less  succulent. 
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Certain  elms  of  the  species  U.  campestris  and  other  species  which  were 
overpoisoned,  and  shed  most  of  their  leaves  in  consequence  in  the  last 
of  June,  1883,  sent  out  a  profiise  new  growth  of  leaves  and  twigs.  The 
foliage  fell  gradually  for  three  weeks,  and  this  was  somewhat  promoted 
by  the  succeeding  rains. 

The  larvae  move  from  place  to  place  so  seldom  that  if  the  leaves  are 
imperfectly  poisoned  from  the  mixture  being  weakly  diluted,  or  from  its 
application  only  in  large  scattered  drops,  which  are  much  avoided  by 
the  larvae,  they  are  not  killed  oflF  thoroughly  for  several  days,  and  in  all 
ease«  it  requires  considerable  time  to  attain  the  full  effect  of  the  i>oison. 
This  result  appears  on  the  plant  and  on  the  insect.  After  each  rain 
the  iMjison  takes  a  new  effect  upon  the  plant  and  the  pest,  which  indi- 
cates that  the  poison  is  absorbed  more,  or  is  more  active  when  wet,  and 
that  it  acts  by  dehydrating  thereafter.  Where  the  tree  is  too  strongly 
poisoned,  each  rain  causes  a  new  lot  of  leaves  to  become  discolored  by 
the  i>oison  or  to  fall.  On  some  of  the  trees  the  discoloration  appears  in 
brown,  dead  blotches  on  the  foliage,  chiefly  about  the  gnawed  places 
and  margins,  while  in  other  instances  many  of  the  leaves  turn  yellow, 
and  others  fall  without  change  of  color.  The  latter  may  not  all  drop 
from  the  effects  of  iK>ison,  but  the  coloration  referred  to  is  without  doubt 
generally  fix)m  the  caustic  action.  The  poison  not  only  produces  the 
local  effects  from  contact  action  on  the  parts  touched  by  it,  but  follow- 
ing this  there  appears  a  more  general  effect,  manifest  in  that  all  the 
foliage  appears  to  lose,  to  some  extent,  its  freshness  and  vitality.  This 
secondary  influence  is  probably  from  poisoning  of  the  sap  in  a  moderate 
degree.  When  this  is  once  observable,  no  leaf-eater  thrives  upon  the 
foliage.  Slight  overpoisoning  seems  to  have  a  tonic  or  invigorating 
effect  on  the  tree. 

Preventive  Effects  of  the  Poison. — ^In  this  grove  the  elms  that  were  i)oi- 
soned  in  1882  were  attacked  in  the  spring  of  1883  less  severely  than  were 
those  which  were  not  i)oisoned  the  previous  year.  This  would  seem  to 
imply  that  the  insects  dei)osit  mostly  on  the  trees  nearest  to  where  they 
develop,  and  are  only  partially  migratory  before  ovipositing.  The  at- 
tack afterward  became  increased,  probably  by  immigration  and  the  new 
genej^tion,  so  that  later  in  the  season  the  trees  were  mostly  infested  to 
the  usual  extent. 

In  the  region  of  Washington  a  preventive  application  of  poison  should 
he  made  before  the  last  of  May  or  first  of  June,  when  the  eggs  are  being 
deposited  and  before  they  hatch.  This  will  prevent  the  worms  from 
ever  getting  a  start.  By  the  preventive  method  the  tree  escapes  two 
kinds  of  injury :  first,  that  directly  from  the  eating  by  the  insect  j  second, 
that  which  follows  indirectly  from  the  deleterious  effects  of  the  poison 
on  the  plant,  for  its  caustic  effect  is  much  greater  where  the  leaves  have 
been  so  gnawed  that  the  poison  comes  in  contact  with  the  sap. 

Treatment  with  London  Purple. — Already  early  in  June  the  insect  ap- 
pears plentiftd.    On  June  7, 1882,  it  was  at  work  on  all  the  trees,  anctuglc 
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its  clusters  of  eggs  were  numerous  beneath  the  leaves.  Some  of  the 
trees  had  half  of  the  leaves  considerably  gnawed  and  i)erforated  by  larvje 
of  all  sizes,  and  by  the  adults.  At  this  date  fifteen  trees,  constituting 
the  south  part  of  the  grove,  were  treated. 

Preparation  of  the  Poison, — London  purple  (one-half  i>ound),  flour  (3 
quarts),  and  water  (barrel,  40  gallons)  were  mixed,  as  follows:  A  large 
galvanized  iron  funnel  of  13  quarts  capacity,  and  having  a  cross- 
septum  of  fine  wire  gauze  such  as  is  used  for  sieves,  also  having  vertical 
sides  and  a  rim  to  keep  it  from  rocking  on  the  barrel,  was  used.  About 
3  quarts  of  cheap  flour  were  placed  in  the  funnel  and  washed  through 
the  Avire  gauze  by  water  poured  in.  The  flour  in  passing  through  is 
finely  divided,  and  will  diftlisein  the  water  without  appearing  inhimpv*;. 
The  flour  is  a  suitable  medium  to  make  the  i>oison  adhesive.  The  Lion- 
don  purple  is  then  placed  upon  the  gauze  and  washed  in  by  the  remain- 
der of  the  water,  until  the  barrel  is  filled.  In  other  tests  the  flower  was 
mixed  dry  with  the  poison  powder,  and  both  were  afterward  washed 
through  together  with  good  results.  It  is  thought  that  by  mixing  in 
this  way  less  flour  will  suflBce.  Three-eighths  of  a  i)ound  of  London 
puri)le  to  one  barrel  of  water  may  be  taken  as  a  suitable  i)ercent.age. 
Three  eighths  of  an  ounce  may  be  used  as  an  equivalent  in  one  bucket- 
fid  of  water.  The  amount  of  this  poison  was  reduced  to  one- fourth  ot 
a  pound  to  the  barrel  with  good  eflfect,  but  this  seems  to  be  the  mini- 
mum quantity,  and  to  be  of  value  it  must  be  applied  in  favorable 
weather  and  with  unusual  thoroughness.  With  one-half  or  three- 
fouiths  of  a  pound  to  the  barrel  about  the  maximum  strength  allow- 
able is  attained,  and  this  shouhl  be  applied  only  as  an  extremely  fine 
mist,  without  drenching  the  foliage. 

Effects  of  the  Mixture, — The  floiir  seems  to  keep  the  poison  from  tak- 
ing effect  on  the  leaf,  preventing  to  some  extent  the  corrosive  injury 
which  otherwise  obtains  when  the  poison  is  coarsely  sprinkled  or  too 
strong.  It  also  renders  the  poison  more  permanent.  On  the  leaves, 
especially  on  the  under  surfaces,  the  London  purple  and  flour  can  be 
seen  for  several  weeks  after  it  has  been  applied,  and  the  insect  is  not 
only  destroyed,  but  is  prevented  from  reappearing,  at  least  for  a  long 
period.  By  poisoning  again,  a  few  weeks  later,  the  insect  is  deterred 
with  greater  certainty  for  the  entire  season.  By  being  carefiil  to  a<l- 
minister  the  poison  before  the  insect  has  worked,  and,  above  all,  io 
diffuse  the  spray  finely  but  not  in  large  drops,  no  harm  worth  mention- 
ing will  accnie  to  the  plant  from  the  proportion  of  i>oison  recommende^l. 
The  new  growth  that  developed  after  the  first  poisoning  was  protecttNl 
by  one-fourth  of  a  pound  to  the  barrel  in  1882.  From  midsummer  until 
autumn  the  unpoisoned  half  of  the  grove  remained  denuded  of  foli- 
age, while  the  poisoned  half  retained  its  verdure.  The  little  damage 
then  appearing  in  the  protected  part  was  mostly  done  before  the  first 
treatment.  Eggs  were  laid  abundantly  throughout  the  season.  Many 
of  these  seemed  unhealthy  and  failed  to  develop,  probably  because  they 
were  poisoned.    Many  hatched,  but  the  young  larvo)  soon  died.    The 
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eggs  were  seldom  deposited  on  the  young  leaves  that  were  appearing 
aft-er  the  poison  was  applied,  but  were  attached  to  the  developed  leaves, 
and  here  the  larvae  generally  got  the  poison  to  prevent  their  attack 
upon  the  aftergrowth.  Still  the  young  leaves  became  perforated  to 
some  extent.  The  adults,  which  fly  from  tree  to  tree,  appeared  plenti- 
fiil  without  much  interruption  throughout  the  season,  and  often  several 
could  be  seen  feeding  on  each  tree.  Possibly  many  of  these  may  have 
become  poisoned  before  depositing  the  eggs. 

The  efficiency  of  London  purple  being  established,  it  will  generally 
be  preferred  to  other  arsenicals,  because  of  its  cheapness,  better  dil- 
fusibility,  visibility  on  the  foliage,  etc.  As  the  effects  of  the  poisons 
commonly  do  not  appear  decidedly  for  two  or  three  days  after  their 
administration,  the  importance  of  the  preventive  method  of  x)oisoning 
in  advance  can  not  be  too  strongly  urged.  As  the  effect  is  slow  in 
appearing,  impatient  parties  will  be  apt  to  repoison  on  the  second 
or  third  day,  and  thus  put  on  enough  to  hurt  the  plant  when  the  effect 
does  come.  Much  depends  on  dryness  or  wetness  of  the  weather,  but 
good  effects  may  be  exi)e€ted  by  the  third  or  fourth  day. 

London  purple  seems  to  injure  the  plant  less  than  Paris  green. 

Treoitment  with  Paris  Green. — In  1883  the  Paris  green  was  first  applied 
on  the  29th  of  May,  at  which  date  the  eggs  were  extremely  abundant 
and  hatching  rapidly  on  the  leaves.  Paris  green,  flour,  and  water  were 
mixed  by  the  means  previously  employed  with  London  purple  and 
already  described.  The  mixture  was  applied  to  the  north  part  of  the 
same  grove  of  elms.  Thus  far  experience  shows  that  the  Paris  green 
is  effective  against  the  insect,  but  that  this  poison  injures  the  plant  more 
than  does  the  London  imrple. 

Three-fourths  of  a  pound  of  Paris  green  to  a  barrel  (36  or  40  gallons) 
of  water,  with  3  quarts  of  flour,  may  be  regarded  as  a  poison  mixture 
of  medium  or  average  strength  for  treating  elms  against  these  beetles, 
and  the  indications  thus  far  are  that  the  amount  of  Paris  green  should 
not  be  increased  above  1  i)ound  or  be  diminished  much  bdow  one-half 
a  pound  in  this  mixture.  To  a  bucketful  of  water  three-fourths  of  an 
ounce  of  Paris  green  may  be  used.  The  action  of  this  poison  is  slow 
but  severe,  and  varies  much  with  the  weather.  Thus  far  the  results  of 
tests  have  been  varied  so  much  by  the  weather  and  difl^erent  modes  of 
preparation  and  application  that  they  will  be  repeated.  When  used 
strong  enough  to  cauterize  the  leaves  the  poisoncms  action  ui>on  the 
plant  may  be  observed  to  continue  for  several  weeks. 

Mechanical  Means  of  Applying  the  Poison. — When  many  trees  were  to 
be  sprayed  a  cart  or  wagon  was  employed  to  haul  the  poison  in  a  large 
barrel  provided  with  a  stirrer,  force-pump,  skid,  etc.  The  following 
brief  account  of  the  skid,  mixer,  barrel,  and  pump  may  be  reproduced 
here  from  our  last  Annual  Report: 

The  skid  is  a  simple  frame  to  hold  the  horizontal  barrel  from  rolling,  and  conBists 
of  two  pieces  (PL  i,  Fig.  3  a  a)  of  wood,  about  the  length  of  the  barrel,  and  in*  section 
about  3  by  4  inches,  joined  parallel,  apart  from  each  other,  by  two  cleats,  h  b.    The 
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inner  npper  angles  may  be  cut  to  match  the  curve  of  the  barrel,  as  at  oo.  The  barrel 
being  placed  upon  this  frame  is  next  to  be  filled. 

A  good  device  for  mixing  the  poison  thoroughly  with  the  water  and  for  filling  the 
barrel  is  shown  in  section  in  PI.  I,  Fig.  4.  It  consists  of  a  large  funnel  that  will  hold 
a  bucketfiil,  and  has  cylindrical  sides,  gg^  that  rest  conformant  on  the  barrel.  In 
this  is  a  gauze  or  finely  perforated  diaphragm  or  septum,  df  and  a  funnel  base,  i  t, 
with  its  spout,  jp,  inserted  through  the  bung. 

By  reference  to  PI.  i,  Fig.  4,  the  barrel,  Jl',  will  be  seen  in  section,  and  same  of 
its  details,  together  with  those  of  the  pump  and  stirrer,  may  be  noticed.  The  ful- 
crum, /,  has  a  foot  below,  screwed  to  the  barrel.  Through  its  top  is  a  pivot,  o,  on 
which  tilts  the  pump-lever,  %  t,  which  is  similarly  hinged  at  b  to  the  top  of  the  piston- 
rod.  The  pump-cylinder,  q^  is  also  hung  upon  trunnions,  t,  projecting  into  eyes.  In 
this  illustration  the  eyes,  e  e,  have  each  a  neck  fitting  in  a  slot  cut  through  the  stave 
oppositely  from  the  side  of  the  bung-hole,  and  beneath  the  stave  is  a  foot  on  the  eye- 
piece. Its  neck  is  so  short  that  the  eye  is  held  down  firmly  against  the  top  of  the 
stave,,  while  the  foot  is  as  tight  against  its  under  surface.  The  length  of  its  eye-piece 
is  a  little  less  than  the  diameter  of  the  bung-hole,  into  which  it  may  be  inserted  to  be 
driven  laterally  into  the  slot.  The  slot  is  longer  than  the  eye-piec«,  so  the  latter  may 
be  driven  away  from  the  bung-hole  for  a  distance  greater  than  the  length  of  the  trun- 
nion-pivot. Then  the  pump  being  inserted,  until  these  pivots  come  opposite  the  eyes, 
the  latter  may  be  driven  back  as  sockets  over  the  pivots,  which  play  in  them  when 
the  pump  is  worked.  To  hold  these  eyes  toward  the  pump  and  upon  the  trunnions  a 
wedge,  17,  is  driven  in  the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easily  at- 
tached or  removed,  and  its  union  with  the  barrel  is  strong  and  firm.  Perchance  it 
be  desired  that  this  pump  hole  be  bunged,  the  side  slots  may  bo  wedged  to  make  the 
barrel  tight. 

The  parts  of  the  pump  being  hung  as  described,  the  hinge,  5,  forms  a  toggle-joint, 
and  in  its  action  causes  the  pump  to  oscillate  on  its  trunnions,  its  basal  end  swinging 
wider  than  its  top,  as  indicated  by  the  dotted  line  from  x  to  jf.  Upon  the  extremity 
of  this  swinging  end  is  a  loop,  hy  through  which  is  passed  a  stirrer-bar,  m  it,  made  to 
sweep  back  and  forth  in  the  lower  side  of  the  barrel,  thus  to  agitate  and  mix  the 
substances  considerably  during  the  operation  ol  the  pump,  every  stroke  of  the  han- 
dle causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  inserting  and  extricating  the  stirrer-bar  is  as  follows:  It  is  raised 
with  the  pump  until  the  end,  n,  comes  opposite  the  bung-hole,  through  which  the 
bar  may  be  pulled  out  by  the  cord,  w,  which  is  attached  to  the  end,  ii,  and  also  pre- 
ferably to  the  bungs,  r  and  5,  as  shown.  Through  the  same  hole  the  bar  may  be 
inserted.  This  stirring  device  is  the  simplest  in  construction  and  operation  of  any 
yet  contrived,  while  working  as  it  does  with  reference  to  the  concavity  of  the  barrel 
it  is  perfectly  efl*ective. 

The  pump  is  double  acting  and  very  powerful,  giving  strong  pressure 
to  disperse  the  liquid  far  and  finely,  for,  with  the  eddy-chamber  nozzle 
used,  the  greater  the  pressure  the  finer  is  the  liquid  atomized.  A  block 
or  other  catch  may  be  fixed  on  the  side  of  the  barrel  to  fit  against  the 
skid  and  prevent  the  barrel  from  rocking  therein,  as  might  otherwise 
happen,  when  it  is  nearly  empty,  if  much  power  is  applied.  About  one 
pailftd  of  poisoned  water  was  sprayed  upon  each  tree.  When  only  two 
or  three  trees  were  to  be  treated,  an  aquapult  or  other  bucket-pump 
was  used  to  force  the  poison  from  a  bucket  carried  by  hand.  The  Paris- 
green  mixture  needs  to  be  almost  constantly  stirred,  as  this  poison  pre- 
cipitates quickly;  but  with  London  purple  the  a^tation  is  only  occa- 
casionally  necessary. 
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Connected  with  either  pump  is  a  loug,  flexible  pipe,  with  its  distal 
part  stiff,  and  serving  as  a  long  handle  whereby  to  hold  its  terminal 
nozzle  beneath  the  branches  or  very  high  up  at  a  comfortable  distance 
from  the  person  managing  it.  Parts  of  one  form  of  this  extension  pipe 
are  shown  in  Figs.  1  and  2. 

To  the  i)ump-spout  is  attached  the  long,  2-ply,  flexible  hose,  h  A,  of 
J-inch  caliber.  Its  considerable  length,  12  feet  or  more,  allows  the 
nozzle  to  be  carried  about  the  tree  without  moving  the  pump.  Beyond 
its  flexile  part  the  hose,  A,  passes  through  a  bamboo  pole,  6,  from  which 
the  septa  have  been  burned  out  by  a  hot  iron  rod.  At  the  distal  end  of 
the  pole  the  hose  terminates  in  a  nozzle,  n  or  m.  When  the  nozzle  is  in 
its  natural  i)08ltiou,  m,  the  spray,  Zy  is  thrown  straight  ahead,  and  this 
suits  well  for  spraying  very  high  branches;  but  for  spraying  the  under 
surfaces  of  the  lower  parts  of  the  tree  it  is  necessary  that  the  nozzle 
discharge  laterally  from  the  pipe,  and  this  is  accomplished  with  a  noz- 
zle having  a  direct  discharge  by  bending  it  to  one  side.  The  nozzle,  w, 
and  spray,  »,  are  directed  laterally,  and  the  nozze,  w,  is  maintained  in 
this  i)osition  by  a  metallic  hook  or  eye,  v,  having  a  crooknl  stem  inserted 
at  the  side  of  the  hose  in  the  end  of  the  pole.  Where  the  side  spray  is 
permanently  desired,  the  metallic  stem  is  inserted  inside  the  hose  and 
connected  with  the  base  of  the  nozzle,  or  the  tubular  stem  of  the  nozzle 
is  given  the  desired  crook.  For  small  trees  the  simpler  extension  pipe 
shown  in  Fig.  2  is  satisfactory.  The  metallic  tube,  f,  several  feet  in 
length,  is  used  as  the  stiff  part,  t,  connected  with  the  hose,  h.  One  longer 
metallic  pipe,  having  telescopic  sections  made  tight  by  outside  seg- 
ments of  rubber  tubing,  has  also  been  employed,  and  is  a  very  desir- 
able extension-pipe.  Where  only  low-end  spraying  is  to  be  done,  as 
upon  small  trees,  etc.,  the  eddy-chamber  nozzle  is  set  upon  such  a  pipe, 
or  upon  its  own  stem,  so  as  to  discharge  at  right  angles  therefrom;  but 
a  diagonal  position  of  the  chamT)er,  «,  on  its  stem,  t,  throws  the  spray, 
*,  at  an  intermediate  angle  between  the  right  angle  and  a  direct  line, 
by  which,  without  any  readjustment,  the  si)ray,  «,  can  be  directed  high 
or  lower,  beneath  the  fohage  or  above.  For  general  use  this  kind  of 
nozzle  is  the  best.  With  ordinary  force-pump  pressure  the  discharge 
hole  of  the  nozzle  is  about  one-sixteenth  of  an  inch  in  diameter  for  misty 
sprays  with  particles  invisibly  small.  Rather  than  use  the  larger, 
coarser  sprays,  which  were  usually  employed  in  these  tests,  it  is  better 
to  use  the  finest  spray.  The  spray  falling  upon  the  extension-pipe  soon 
accumulates  enough  to  flow  down  the  pole  and  wet  the  hands.  To  pre- 
vent this  a  wrapping  washer  of  leath(»r  or  other  fljinge  may  surround 
proximally  from  the  spray,  and  the  drip  will  drop  off  from  its  margin. 
Such  an  arrangement  is  indicated  at  j  in  Plate  i.  Fig.  1. 

While  one  person  operates  the  i)ump,  another,  standing  in  the  vehicle 

or  uiK)n  the  ground,  directs  the  spray  by  the  stiff  part  of  the  jiipe.    Thus 

the  oi>erator  can  not  only  spray  higher  and  lower  with  convenience,  but 

he  can  to  a  great  extent  move  the  spray  from  i)la43e  to  place  without 
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leaving  his  own  position  and  without  moving  the  vessel  of  poison  with 
the  pump. 

The  hose  and  bamboo  combination  was  conceived  of  and  used  as  the 
lightest  long  stiff  tube  practicable  for  these  purposes,  and  it  has  answered 
admirably.  A  similar  pole,  with  a  metallic  tube  in  its  interior,  with  a 
nozzle  not  producing  the  very  fine  mist  desired,  and  la(*.king  the  side 
discharge,  etc.,  was  afterward  learned  of  as  being  used  in  California. 
(See  U.  S.  Agricultural  Department  Report,  1881-'82,  p.  208.) 

By  the  apparatus  used,  when  everything  is  prepared,  a  tree  can  be 
sprayed  quickly,  and  a  large  grove  is  treated  in  a  short  time.  It  is 
equally  adapted  for  forestry  use  in  general,  and  likewise  available  for 
poisoning  on  fruit  trees,  when  not  in  fruit,  while  the  shorter  style  of 
extension  pii>e  is  convenient  for  underspraying  all  kinds  of  low  plants. 
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APPENDIX. 


One  statement  in  the  life  history  of  the  Imported  Elm  Leaf-beetle,  as 
given  in  the  preceding  pages,  may  have  to  be  corrected  in  the  light  of  the 
observations  of  the  pa^st  six  years,  and  that  is  in  reference  to  the  num- 
ber of  annual  generations.  Like  other  leaf-beetles,  this  insect  occupies 
an  extended  time  in  oviposition.  The  eggs  appear  to  develop  slowly  in 
the  ovaries,  and  a  single  female  will  deposit  a  number  of  the  character- 
istic little  yellow  batches.  This  fact,  taken  hi  connection  with  the  re- 
tardation of  certain  individuals  of  a  generation,  results  in  an  inextricable 
confusion  of  broods.  Adult  beetles,  pupje,  larvje  in  all  stages,  and  eggs, 
will  be  found  upon  trees  at  the  sixnie  time  in  Washington  during  the 
months  of  June,  July,  August,  and  even  later.  Froni  this  fact  it  is  almost 
impossible  to  estimate  the  number  of  annual  generations  without  the 
most  careful  breeding-cage  experiments.  There  is  no  evidence  that  the 
facts  upon  record  are  based  upon  such  careful  exi)erimeuts.  Glover,  in 
the  annual  report  of  this  Department  for  1867,  page  62,  says :  "  After  be- 
coming pupie,  in  a  few  days  the  skin  of  the  biK*k  si)lits  open  and  the  per- 
fect insect  crawls  forth,  furnished  with  wings,  by  means  of  which  it  is 
enabled  to  fly  to  other  trees  and  dei)osit  its  eggs,  thus  spreading  the  nui- 
sance to  every  elm  in  the  neighborhood;  dr  it  may  ascend  some  tree  and 
lay  the  eggs  for  a  second  generation^  which  destroys  the  second  crop  of 
leaves,  frequently  so  enfeebling  or  exhausting  the  tree  that  it  is  unable 
to  recover  and  eventually  perishes."  Again,  in  the  Annual  Eeport  for 
1870,  page  73,  he  says:  " The  perfect  beetles  appear  in  a  few  days  and 
immediately  fly  up  into  the  tree  to  lay  their  eggs  for  a  second  generation^ 
which  frequently  destroys  every  leaf  on  the  tree." 

The  Eiiroi)ean  records  seem  strangely  silent  upon  this  point.  In  the 
articles  by  Leinweber  and  Frauenfehl,  referred  to  u])on  page  6,  there  is 
no  indication  of  the  number  of  generations,  but  it  may  be  inferred  that 
only  one,  namely,  that  of  June  and  July,  has  been  under  observation. 
Ileeger,  however  (loc,  cit,^  p.  114),  says  that  "  Under  favorable  cinnim- 
stances  there  are  tliree  to  four  generations  during  the  whole  sunmier. 
Toward  the  end  of  August  the  insect  ceases  feeding  and  retires — partly 
as  larvae  and  partly  as  beetles — to  winter  rest  under  fallen  leaves,  in  the 
cra^i'ks  of  bark,  holes  in  the  trunks  of  the  trees,  aiti  tpubhe  ground 
itself."    This  observation  was  made  near  Vienna. 

Oui'  statement  upon  page  8  was  a  general  one,  based  upon  the  ob- 


20 

served  shortness  of  the  larval  life,  and  upon  the  fact  that  the  earliest 
larvsB  mature  before  the  end  of  May,  and  upon  the  additional  fact  that 
we  know  that  newly  developed  beetles  are  found  early  in  June.  Prof. 
John  B.  Smith,  in  a  paper  read  before  the  Entomological  Club  of  the 
American  Association  for  the  Advancement  of  Science,  in  August  of 
this  year,  made  the  statement  that  there  is  but  one  annual  generation 
in  New  Jersey.  The  adult  beetles  develop  from  the  larvae  which  have  fed 
during  the  summer,  entering  winter  quarters  as  early  at  the  first  week 
in  August.  This  state  of  affairs  may  probably  hold  in  more  northern 
regions,  but  in  Washington  it  is  safe  to  say  that  there  are  two  genera- 
tions, because,  as  just  stated,  newly  developed  beetles  (the  progeny  of 
those  which  hibernate)  appear  in  early  June.  These  lay  eggs,  and,  in 
fact,  egg-laying  may  continue  until  the  end  of  September,  and  larvae 
have  actually  been  found  by  Mr.  Pergande  in  October. 

BEMEDIES. 

The  spraying  with  arsenical  poisons  recommended  in  this  bulletin  has 
been  generally  adopted,  and  with  universal  success  where  proper  pre- 
cautions have  been  observed  and  where  sufficient  care  has  been  taken. 
The  most  careftd  record  of  experiments  that  has  been  published  was  re- 
corded by  Prof.  Smith  in  Garden  and  Forest  for  June  19, 1889.  Prof. 
Smith's  experieuce  was  interesting,  not  only  because  he  treated  some 
very  large  trees  upon  the  Eutgers  College  campus,  but  from  the  fact 
that  he  has  introduced  a  variation  in  the  way  of  adding  a  small  quantity 
of  kerosene  emulsion  to  the  arsenical  mixture  for  the  purpose  of  making 
it  spread  over  the  leaves  to  wet  them  thoroughly.  The  dense  velvety 
pubescence  characteristic  of  the  under  side  of  certain  elm  leaves  causes 
them  to  shed  water  readily,  and  this  diflBculty  is  overcome  by  the  addi- 
tion of  the  oil.  The  formula  which  he  recommends  is  water,  100  gal- 
lons; London  purple,  1  i)ound5  standard  kerosene  emulsion,  1  gallon. 
This  mixture  he  has  found  does  not  injure  the  foliage  at  New  Bruns- 
wick. It  is,  however,  stronger  than  is  necessary,  and  the  same  amount 
of  London  purple  and  kerosene  emulsion  may  be  added  to  150  or  even 
200  gallons  of  water  with  almost  equal  ef&cacy  and  with  much  greater 
safety.  The  difficulty  of  reaching  the  tops  of  tall  trees  was  overcome 
by  Prof.  Smith  in  the  following  way:  He  used  a  hose  50  feet  in  length, 
to  the  end  of  which  was  attached  a  proper  nozzle.  The  upper  10  feet 
were  fastened  to  a  bamboo  pole  of  this  length.  With  this  he  was  able 
to  throw  a  spray  upon  all  branches  20  feet  and  over  from  the  ground. 
Removing  the  spraying  nozzle  a  solid  jet  could  be  thrown  among  the 
higher  branches.  This  solid  jet,  he  found,  broke  into  quite  a  fine  spray 
about  25  feet  from  the  ground,  and  wetted  the  branches  thoroughly  to 
a  height  of  30  feet.  A  light  ladder  20  feet  in  length  gave  him  access  to 
the  center  of  the  largest  trees,  whence  the  extreme  tops  could  be  reached. 
For  the  largest  trees  he  used  about  20  gallons  of  the  mixture  just  men- 
tioned. He  was  successftd  in  destroying  all  the  beetles  and  larvae,  and 
most  of  the  eggs. 
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Plate  I. 

DEVICKS  FOR  UNDER8PRAYING  TREES  WITH  INSECTICIDES. 
[From  Ann.  Rept.  U.  S.  Dept.  Agr.,  1883.] 

Fig.  1.  Parts  of  ho$e-pole  device  for  spraying  trees:  Bamboo  pole,  h  h;  drip-washer,  j; 

hose,  h  x;  side  hook,  v;  eddy-chamber  nozzle,  n  m;  spray,  s  s. 
Fig.  2.  Metallic  hand-pipe  with  diagonal  nozzle:  Hose,  h;  metallic  pipe,  t;  diagonal 

eddy-chamber  nozzle,  n;  its  removable  face,  i;  spray,  s. 
Fig.  3.  Barrel  rest  or  skid:  Two  conpling-cleats,  h  h;  two  side  rests,  a  a;  chamfered 

concave,  c  c. 
Fig.  4.  Sttrrer-pump  wiih  barrel  and  mixer-funnel  in  section:  Fnimel,  «;  its  cylindrical 

sides,  g  g;  funnel  base,  1 1;  spont,  i»  (in  bung-hole,  k);  gauze  septum,  d; 

barrel,  k  k;  trunnions,  i;  trunnion-eyes,  e;  wedge,  v;  lever-fulcrum,  /; 

pump-lever,  1 1;  swing  of  the  lever-head  and  piston-top,  a  h  c;  cylinder 

packing-cap,  c;  cylinder,  q;  its  swing,  x  y;  stirrer-loop  or  eye,  h;  stirrer- 

bar,  m  n;  rope,  w  w;  bungs,  r  z. 
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LETTER  OF  SUBMITTAL. 


U.  S.  Department  of  Agricultubb, 

Division  of  Entomology, 
Washington,  D.  0.,  November  28,  1890. 
Sm :  I  have  the  honor  to  sabmit  for  publication  Bulletin  Ko.  7,  on 
the  Pedicali  and  Mallophaga  affecting  man  and  the  lower  animals,  by 
Prof.  Herbert  Osbom,  the  Iowa  agent  of  the  Division. 

In  explanation  of  the  numbering  of  this  bulletin  it  is  necessary  to 
state  that  Bulletin  No.  7  was  originally  intended  to  cover  a  monograph 
by  myself  of  the  genus  Acronycta,  a  genus  of  Noctuidae  popularly 
known  as  "  daggers,^  and  the  larvae  of  which  are,  many  of  them,  quite 
destructive  to  forest  trees.  The  manuscript  and  figures  of  this  mono- 
graph have  been,  for  the  most  part,  prepared  for  several  years,  and  I 
have  hoped  each  year  to  be  able  to  put  them  in  the  printer's  hands; 
but  more  urgent  divisional  work  has  caused  continued  postponement, 
and  in  order  to  avoid  the  hiatus  which  the  delay  has  caused  in  the 
series  of  special  bulletins  I  have  deemed  it  best  to  call  the  present  bul- 
letin No.  7. 

EespectfuUy, 

0.  V.  Riley, 

Entomologist, 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 
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INTRODUCTORY  NOTE. 

The  matter  incladed  in  the  following  pages  was  written  to  form  part 
of  a  report  upon  the  insects  affecting  vertebrate  animals,  which  was 
begnn  as  a  conjoint  work  by  Dr.  Eiley  and  myself. 

Various  circnmstances  having  delayed  the  completion  of  the  report, 
Dr.  Riley  has  requested  that  this  portion  be  put  in  print  under  my  sig- 
nature. 

The  publication  of  this  portion  singly  makes  me  responsible  for  the 
matter  presented,  but  I  wish  to  acknowledge  the  many  favors  received 
from  Dr.  Biley  which  have  facilitated  the  work  and  made  it  certainly 
better  than  it  could  otherwise  have  been. 

The  figures  have  in  most  cases  been  sketched  by  the  author  and 
finished  under  Dr.  Biley's  supervision  by  Miss  Lillie  Sullivan.  A  cer- 
tain number  have  been  copied  from  other  works,  and  these  will  be  found 
duly  credited  in  their  place. 

Herbert  Osborn. 

Washington,  D.  C, 

July  8, 1890. 
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ORDER  HEMIPTERA. 


SUBORDER  PARASITA. 

This  group  inclades  the  sactorial  lice,  confined  to  mammals ;  they 
are  strictly  parasitic  insects,  being  confined  to  their  hosts  constantly, 
and  deriving  all  their  nourishment  from  them.  They  are  wingless,  and 
the  mouth  parts  consist  of  a  tubular  suctorial  organ. 

This  suborder  contains  but  two  families,  the  first  of  which,  the 
Foiyctenidce,  contains,  so  far  as  known,  but  two  species, 
both  of  which  are  confined  to  bats,  one  in  Jamaica  and 
the  other  in  China.  These  do  not  properly  fall  within 
the  province  of  this  paper,  and  it  will  not  be  neces- 
sary to  give  them  further  consideration. 

FAtflLT  PEDICULIDiE— THE  SUCTORIAL  LICE. 

This  family  includes  nearly  all  the  species  of  the 
suborder  and  all  that  come  within  the  limits  of  this 
paper. 

We  need  only  add  to  the  character  above  given  the 
short  rostrum  without  joint  and  the  tarsi  adapted  to 
clasping  and  holding  to  hairs. 

The  eggs,  "  nits,''  are  attached  to  hairs  by  a  glue- 
like substance,  and  the  young  lice  when  hatched  re- 
semble the  adults  except  in  size.  As  the  entire  life 
of  the  parasite  is  passed  upon  the  same  animal  or  on 
another  animal  of  the  same  kind,  its  range  of  habit 
is  easily  stated. 

But  very  few  of  the  species  are  ever  found  upon 
any  other  species  of  animal  than  that  which  they  X^IJ^-^.' 
normally  infest,  and  if  so  always  upon  very  nearly 
related  species.    Whether  this  is  due  to  dififerences 
in  the  thickness  of  the  skin,  of  temperature,  of  the     / 
size  of  the  hair  to  which  they  must  adhere  and  to    / 
which  their  feet  are  adapted,  or  to  some  subtle  dif-   /  j 
ference  in  the  odor  or  taste  peculiar  to  their  partic-  /  / 
ular  host  which  leads  them  to  discard  all  others,  we  /  / 
are  unable  to  say. 

The  mouth  parts  are  necessarily  capable  of  great  Ped^iu^esulunH^Tow- 
extension  in  order  to  reach  the  blood  of  their  hosts.  *°k  roeimm  and  extensile 
Uhler  says  (Standard  Nat.  Hist.,  ii,  p.  209):  uj^'^^^^'^y^^^^'f^^^' 
fleshy  unjointed  rostrum,  capable  of  great  ^x^^i^sipi^^|J^^t)^^^t^!A9i94^  ^^' 
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side  out,  this  action  serving  to  bring  forward  a  cbaplet  of  barbs  winch 
imbed  themselves  in  the  skin  to  give  a  tirm  hold  for  the  penetrating 
bristles,  arranged  as  chitinous  strips  in  a  long,  slender,  flexible  tube, 
terminated  by  four  very  minute  lobes,  which  probe  to  the  capillar^'  vessels 
of  a  sweat  pore  (see  Fig.  1).  The  blood  being  once  reached  a  current  is 
maintained  by  the  pulsations  of  the  pumping  ventricleand  the  peristaltic 
movements  of  the  stomach." 

The  species  infesting  man  are  so  nearly  related  to  the  others  that  we 
can  not  well  pass  them  by  without  notice. 

THE   CRAB  LOUSE. 

{Phthirius  ingxiinalis  Leach.) 

If  we  may  depend  upon  ancient  writers  this  species  has  been  a  long 
companion  of  man.  According  to  Denny  it  is  recorded  by  Qerodotus, 
and  according  to  Piaget  was  referred  to  in  the  writings  of  Aristotle. 
Some  of  the  ancient  accounts  treat  of  it  as  occurring  in  the  most  pro- 
digious numbers  and  causing  most  serious  ailments  to  the  infested 
parties.  The  disease  produced  gained  the  name  of  PhthiriaMSj  though 
doubtless  this  term  has  been  applied  also  to  the  attacks  of  the  other 
species  of  parasites  iufesciug  man. 

Its  attacks  are  said  to  be  more  severe  than  those  of  the  other  forms 
of  lice,  though  it  is  quite  probable  that  in  the  worst  cases  reported  the 
different  species  have  been  present,  since  the  conditions  favoring  the 
increase  of  one  will  favor  also  the  others.  The  reports,  especially  of 
the  earlier  writers,  have  many  of  them  doubtless  been  subject  to  great 
exaggeration,  for  while  the  normal  rate  of  increase  will  account  for  the 
sudden  appearance  and  rapid  multiplication  of  the  lice  under  certain 
conditions,  it  is  not  equal  to  the  marvelous  stories  which  are  to  be  met 
with  even  in  some  works  that  lay  claim  to  accuracy. 

The  crab  louse  infests  particularly  the 
pubic  regions,  but  occurs  also  among  the 
stiff  hairs  under  the  arms,  in  the  beard,  and 
^    ^*^^5SJ"^A!^r    _      ^^  ^®  ®^^^  *^®^  among  the  hairs  of  the  eye- 
brows.   It  does  not  live  in  the  fine  hair  of 
-«."^/-— -f-^  the  head. 

'^  r^^^'-^^^     It  is  very  distinct  from  the  other  species, 
the  body  being  nearly  as  wide  as  long, 
I   p  while  the  strong  legs  spreading  out  later- 

no.  2.  PA^triu*  tujuinaiu  ally  very  greatly  increase  its  apparent 
(AfiAr  Denny  from  Murray).  width  and  gi vcs  it  the  form  of  a  crab  in  min- 
iature, thus  winning  for  it  the  name  of  crab  louse.  It  is  of  a  whitish 
color,  with  a  dusky  patch  on  each  shoulder,  and  with  the  legs  slightly 
tinged  with  reddish,  the  claws  having  this  color  more  pronounced.  It 
is  nearly  one-tenth  of  an  inch  in  length.  Digitized  by  ^uu^ it: 


The  remedies  adopted  for  the  head  louse  are  applicable  to  this  spe- 
cies, thoagh  it  is  said  they  are  less  effectaal  and  mast  be  persisted  in 
more  vigorously.    Red  precipitate  is  probably  most  frequently  used. 

THE  HEAD  LOUSE. 

{PedicMlus  capitis  De  Geer.) 

This  louse  has  been  recognized  under  one  name  or  another  as  far  back 
as  we  have  history.  While  very  generally  confused  with  the  following 
species  it  is  probably  the  one  most  commonly  known,  though  perhaps  not 
the  one  which  has  caused  the  greatest  amount  of  annoyance  or  that  has 
occurred  in  the  greatest  numbers.  The  two  species  were  not  clearly 
defined  till  comparatively  recent  times. 

Elaborate  writings  upon  the  louse  were  given  by  Swammerdam,  Leeu- 
wenhoek  (1693),  and  descriptions  of  it  by  Retli,  DeGeer, 
Linn^,  Geoflfroy,  Burmeister,  Leach,  and  others, besides  in- 
numerable brief  mentions  and  a  goodly  number  of  elabor- 
ate memoirs  upon  its  embryology,  etc.  In  later  days,  while 
a  most  annoying  pest,  it  does  not  appear  to  have  caused 
such  serious  results  as  the  body  louse  or  the  crab  louse. 

It  is  confined  to  the  fine  hair  of  the  head,  rarely  occur- 
ring on  other  parts  of  the  body. 

The  eggs  (nits)  are  white  and  glued  to  the  hair<at  some 
distance  from  the  head,  and  are  most  abundant,  we  have  FiG.^.Pedieuiut 
observed,  back  of  the  ears.  When  numerous  they  form  ^'^p*^  (^^^^ 
quite  conspicuous  objects.  The  young  upon  hatching  ^  ^^ 
fi'om  these  resemble  the  adults,  except  in  size  and  in  being  less  dis- 
tinctly marked.  The  proportions  of  the  body  are  also  somewhat  differ- 
ent, the  abdomen  being  smaller  than  after  it  has  become  enlarged  by  a 
steady  diet  upon  human  blood.  The  full  grown  lice  are  whitish,  with 
faint  dark  markings  at  the  sides  of  the  thorax  and  abdomen.  The 
last  segment  of  the  abdomen  in  the  female  is  bilobed. 

Murray  has  shown  that  the  difi'erent  races  of  man  harbor  different 
varieties  of  this  species  of  louse,  the  difference  in  the  varieties  being  par- 
ticularly in  color  and  in  the  form  of  the  claws.  In  color  they  differ  from 
the  nearly  white  infesting  Europeans  to  the  black  infesting  the  African. 

The  claws  differ  somewhat  in  proportions  and  Murray  thinks  these 
differences  constant,  but  they  can  at  most  be  considered  only  as  varietal 
differences. 

Remedies  are  white  precipitate,  sulphur  ointment,  and  especially 
cleanliness. 

THE  BODY  LOUSE. 

{Pediculus  vestimenti  Leach.) 

As  with  the  preceding  species  the  history  of  this  parasite  is  lost  in 
antiquity,  and  most  of  the  early  accounts  failed  to  indicate  any  differ- 
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ence  in  the  two  forms.    In  the  works  of  DeGeer,  Leach,  Denny,  and 
others  they  are  distinguished  and  well  characterized. 

This  form  is  most  common  where  opportanities 
for  good  sanitation  are  wanting,  as  in  armies,  prisons, 
and  all  places  where  attention  to  bodily  cleanliness 
from  choice  or  necessity  is  neglected. 

It  is  not  known  to  infest  other  animals,  thoagh  we 
have  seen  specimens  that  were  said  to  have  been 
taken  from  cattle. 

Until  fully  grown  there  is  not  much  difference  to 

be  noted  in  the  appearance  of  this  and  the  preceding 

species,  though  the  markings  at  the  sides  are  less 

distinct.    In  the  adult  forms,  however,  the  dorsal 

^    ,  „  ,.   ,         .    surface  is  marked  with  dark  transverse  bands. 

Fio.  4.  Pedumhig  vetti-         —,,.  ..«.,-,,«,  ,, 

merui  (after  Denuj).  The  lusect  secrctcs  itscIf  lu  the  folds  of  the  cloth- 

ing, only  penetrating  the  skin  when  in  want  of  food. 
The  long,  slender  sucking  tube,  by  means  of  which  it  reaches  the  small 
blood  vessels  near  the  surface,  is  shown  fully  extended  in  Fig.  1. 

The  eggs  are  deposited  in  folds  of  the  clothing,  and,  according  to  the 
estimates  of  Leeuwenhoek,  a  single  adult  female  may  have  a  progeny  of 
5,000  in  8  weeks,  and  he  adds  that  in  the  heat  of  summer  this  estimate 
might  be  very  greatly  exceeded.  This  will  readily  account  for  all  the 
authentic  accounts  of  sudden  and  numerous  appearances  of  this  pest. 

A  ready  means  of  combating  this  pest  is  to  thoroughly  bake  the 
clothing  infested  with  it,  or,  to  be  fully  as  effectual  with  less  heat,  this 
might  be  accompanied  by  fumigation  with  sulphur  or  tobacco  smoke.. 
A  repetition  of  this  process  two  or  three  times  at  intervals  of  a  few  days, 
along  with  strict  personal  cleanliness,  should  overcome  the  most  serious 
attack. 

Alt  describes,  under  the  name  of  Pediculus  tabescantiumj  the  louse, 
which  he  considered  as  the  cause  of  phthiriasis,  but  later  authorities 
consider  this  as  simply  the  vestimenti  present  in  aggravated  numbers. 
Properly  speaking,  this  affection  should  be  termed  FediculosiSj  and  the 
term  phthiriasis  reserved  for  the  attacks  of  Phthiritis  inguinalis, 

LOUSE  OP  THE  APE. 

{Pediculiis  consobrinus  Piaget.) 

Glosely  related  to  the  human  lice  is  a  species  described  by  Piaget 
occurring  upon  the  Ateles  ape  {Ateles  pentadactylus).  It  resembles  es- 
pecially the  Pediculus  capitiSy  but  presents  some  differences  in  form  of 
head  and  structure  of  abdominal  appendages  which  have  led  this  author 
to  establish  the  separate  species.  It  appears  to  differ  less,  in  general 
appearance,  from  typical  capitis  than  the  varieties  of  capitis  occurring 
on  different  races  differ  among  themselves. 

Digitized  by  VjOOQ IC 
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Though  there  is  considerable  difference  in  the  drawings,  this  is  prob- 
ably the  same  species  as  figured  by  Murray  (Economic  Entomology,  p. 
^9)  under  the  name  of  Pedioultis  quadrumanus  and  said  to  be  taken  from 
the  Ateles  ape. 

LICE   INFESTING  THE  MONKEY. 

{Pedicinus  sp.) 

Three  species  of  lice  are  found  upon  monkeys,  all  being  generically 
distinct  from  those  infesting  other  animals.  They  form  the  genus  Pedi- 
cinusj  the  most  essential  character  of  which  is  the  presence  of  but  three 
joints  in  the  antennae. 

The  species  are  the  Pedicintis  eurygaster  Gervais,  which  occurs  upon 
the  Macaques,  Macacus  nemestrinus,  cynomolgus^  and  radiatus,  according 
to  Piaget,  and  Macacus  sinicttSj  according  to  Giebel ;  Pedicintis  longiceps 
Piaget,  occurring  according  to  its  author  upon  the  Maca^ms  cynomolgus 
and  the  Semnopithecus  pruinosus ;  the  Pedicinus  breviceps  Piaget,  infest- 
ing the  CercopithecMS  monas. 

Aside  from  these  species  of  Pedicinus,  Gervais  describes  a  species  of 
Hcematopinusy  H,  ohtusus,  from  the  Semnopitheeas  maurus. 

The  abundance  of  these  vermin  upon  monkeys  can  be  attested  by  all 
visitors  of  zoological  gardens  or  menageries,  and  the  ready  means 
adopted  by  the  hosts  for  their  subjugation  are  equally  familiar — a 
method  of  destruction  which,  by  the  way,  is  said  to  be  adopted  by  many 
tribes  of  inferior  races  belonging  to  the  human  species. 

THE  SUCKING  DOG-LOUSE. 

{Hcemntopinus  piliferus  Burmeister.) 

Although  the  dog  has  been  the  closest  companion  of  man  among  the 
domestic  animals  from  very  early  times,  and  consequently  this  parasite 
in  all  proba»»ility  well  known  to  keepers  of  dogs,  it  was  not  technically 
described  until  about  the  year  1838. 

It  does  not  appear  to  have  been  a  very  numerous  or  injurious  para- 
site, apparently  much  less  so  than  the  Trichodectes 
latus  infesting  the  same  animal,  and  less  annoying 
than  either  ticks  or  fleas.  Denny  says  (Monog.Anop. 
Brit.,  p.  29),  "  I  have  found  it  upon  dogs  two  or 
three  times,  but  it  is  by  no  means  of  common  occur- 
rence.'' We  have  examined  many  dogs  in  quest  of 
it,  but  only  a  single  specimen  so  far  has  been  our  re- 
ward. Denny  says  (loc.  cit.),  "  I  also  received 
specimens  from  the  ferret/'  It  can  hardly  be  in- 
ferred, however,  tl  at  this  animal  is  consequently  a 
normal  host  for  the  species,  as  such  an  instance 
might  occur  entirely  from  accident,  the  louse  having 
been  transferred  from  some  dog  to  a  ferret  asso-  fio.  5.-H<ematopinus 
ciated  with  it  Digitized  by  ^^Ouglt: 
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This  speoies  is  somewhat  smaller  than  the  lice  infesting  most  of  the 
larger  mammals,  the  fall-grown  iuditidaals  being  nearly  one-tenth  of 
an  inch  long.  It  is  described  generally  as  of  a  light-red  or  ashy  flesh 
color,  but  evidently  varies  as  the  other  species,  according  to  condition 
of  the  body  as  well  as  age  of  specimens.  In  preserved  specimens  these 
colors  become  lighter,  assuming  a  yellowish  hue,  the  abdomen,  except 
where  darkened  by  the  intestine  and  its  contents,  appearing  a  shade 
lighter  than  the  front  part  of  the  body.  The  abdomen  is  thickly  cov- 
ered with  fine  hairs  and  minute  warty  eminences,  these  latter  when  mag- 
nified about  300  diameters  appearing  like  the  scales  of  a  lizard  or  fish- 
Specimens  from  different  breeds  of  dogs  do  not.appear  to  have  been 
noticed  as  different,  though  a  form  described  as  H.  hicolor  by  Lucas 
may  perhaps  be  found  to  present  race  characteristics. 

THE  LOUSE  OF   THE   CJAMEL. 

{Hcematopintis  cameli  Eedi.) 

We  follow  Giebel  and  Piaget  in  admitting  this  species,  though  it 
does  not  appear  to  have  been  observed  by  any  modern  naturalist. 

Piaget  says  (Les  Pedic,  p.  644) :  "  La  figure  que  donne  Eedi,  le  seal 
qui  ait  observe  cette  espfece,  se  rapproche  beaucoup  de  celle  de  Vurius.^ 

LICE  INFESTINO  THE  GIRAFFE,   DEEE,    AND  ANTELOPE. 

(Hcematopinus  sp.) 

Closely  related  to  the  lice  infesting  the  other  hoofed  quadrupeds  are 
the  lice  infesting  respectively  the  giraife,  deer,  and  antelope.  The 
species  infesting  the  giraffe  {Camelopardalis  giraffa)  was  described  by 
Giebel  under  the  name  Hwinatopinus  brevicornis;  that  infesting  the 
deer  was  first  mentioned  by  Redi  and  described  and  named  by 
Nitzsch  as  Hcematopinus  crassicornis  ;  it  is  recorded  from  the  red  deer 
(Cervus  elaphus).  The  Hwmatopinus  tibialis  Piaget, from  Antilopa  tnaorij 
is,  according  to  its  author,  represented  by  varieties  on  the  Antilopa  sp. 
and  the  Antilopa  subeutturosa^  and  he  considers  it  possible  that  the  ff. 
cervicapras  Lucas,  from  Antilopa  cervicapra^  is  also  a  variety  of  this 
same  species. 

THE  SUCKINa  LOUSE  OF  THE  GOAT. 

{Hcematopinus  stenopsis  Burmeister.) 

We  have  no  record  of  this  species  having  been  observed  in  this  coun- 
try, and  judging  by  the  references  to  it  in  standard  works  it  must  be  of 
rather  rare  occurrence  in  countries  where  these  animals  are  kept  in 
greater  abundance  than  here. 

The  species  is  not,  so  far  as  at  present  known,  transmissible  to  any 
other  domestic  animal,  and  if  ever  becoming  abundant  will  doubtless 
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yield  to  the  treatment  used  for  the  other  species,  thoagh  the  long  hair 
wonld  make  some  of  them  more  difficalt  of  application.  On  this  account 
fnmigation  where  possible  woald  seem  to  be  most  practicable. 

THE  SHOET-NOSED  OX-LOUSE. 

{Hcematopinug  eurysternus,  Kitzsch.) 

This  is  the  species  that  has  probably  been  familiar  from  early  time 
as  the  lonse  infesting  cattle,  though  since  this  species  and  the  following 
one  have  been  generally  confused,  it  is  impossible  to  say  which  has 
been  most  common.  It  was  first  accurately  described  by  Nitzsch  under 
thensime  of  Fedicultis  eurygiemm^in  1818  (Germar^s  Mag.,  vol.  iii,  p.  305), 
and  has  received  mention  in  every  important  treatise  on  parasites  since 
that  date,  as  well  as  innumerable  notices  under  the  bead  of  animal 
parasites,  cattle  lice,  etc.  As  with  other  species,  the  disease  produced 
has  been  termed  phthiriasis,  and  as  treated  by  Kollar  and  other  writers 
it  has  been  recognized  as  a  most  serious  pest  and  numerous  remedies 
tried  for  its  suppression. 

Since  it  has  been  very  generally  confused  with  the  following  species 
we  shall  give  more  particular  description  and  show  as  clearly  as  possi- 
ble how  to  distingush  them.  The  following  quotation  from  Mr.  C.  W. 
Tenney  (in  Iowa  Homestead  for  August  18,  1882)  will  show  that  this 
difference  is  not  without  interest  or  value  as  viewed  by  a  practical 
breeder :  "  Then  there  is  a  blue  slate-colored  louse  and  a  larger  one  of 
the  same  color  that  vary  somewhat  in  their  habits,  and  the  last-men- 
tioned is  the  hardest  to  dislodge.''  Evidently  it  is  the  species  under 
discussion  to  which  Mr.  Tenney  refers  as  the  "larger  one.''  It  infests 
particularly  the  neck  and  shoulders,  and  these  parts  are  frequently 
worn  bare  by  the  efforts  of  the  animal  to  rid  itself  of  the  irritation  pro- 
duced by  these  unwelcome  visitors.  Still,  some  cattlemen  say  that 
these  parasites  are  of  no  consequence,  and  that  they  never  pay  any 
attention  to  them. 

The  full-grown  females  are  about  one-eighth  to  one-fifth  of  an  inch 
long,  and  fully  half  that  in  width,  while  the  males  are  a  little  smaller 
and  proportionately  a  little  narrower.  Aside  from  the  difference  in 
size  the  sexes  differ  very  decidedly  in  the  markings  and  structural  fea- 
tures upon  the  under  side  of  the  body.  The  males  have  a  broad  black 
stripe  running  forward  from  the  end  of  the  body  to  near  the  middle  of 
the  abdomen,  as  shown  in  Fig.  6o. 

The  females  have  no  indications  of  this  stripe,  but  the  black  broken 
band  of  the  upper  side  of  the  terminal  segment  extends  slightly 
around  on  the  under  side.  The  most  important  character,  however,  is 
the  presence  of  two  little  brush-like  organs  on  the  next  to  the  last  seg- 
ment, as  shown  in  Fig.  M. 

The  head  is  bluntly  rounded  in  front,  nearly  as  broad  as  long,  and 
with  the  antennae  situated  at  the  sides  midway  from  the  posterior  to  the 
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anterior  borders ;  behind  these  are  located  slight  eminences  apon  which 
may  befoand  the  small  eyes,  which  are  seen  with  considerable  difficulty. 
At  the  front  of  the  head  may  be  seen  the  small  rostrum  or  beak,  the 
end  of  which  is  usually  at  or  near  the  surface,  but  which  is  capable  of 
extension  aud  retraction.  The  end  of  this  beak  is  armed  with  a  double 
row  of  recurved  hooks  (see  Fig.  6b).    The  function  of  these  hooks  is 


Fio.  Q.,—H(einatopinug  eitrygtemvu ;  a,  female;  6,  rostrum;  c,  ventral  sur- 
face last  segmeutaof  male ;  d,  femalu  ;  e,  egg ;  /,  surface  of  egg  greatly 
enlarged.    (Original.) 

doubtless  to  fasten  the  beak  firmly  into  the  skin  of  the  host,  while  the 
true  pumping  organ  must  consist,  as  in  the  PedicuIL  of  a  slender  pierc- 
ing tube,  though  we  can  see  onl^' slight  indications  of  this  tube  within 
the  head,  and  we  have  not  seen  it  nor  do  we  find  any  record  of  its  hav- 
ing been  seen  fully  extended  in  this  species.  Professor  Barker  says 
the  rostrum  can  be  pushed  out,  but  his  figure  shows  only  the  basal  por- 
tion with  the  crown  of  hooks  and  nothing  of  the  tubular  parts  inclosed 
within. 

The  thorax  is  wider  than  long  and  widest  at  the  posterior  margin 
where  it  joins  the  abdomen.  The  legs  project  from  the  side,  are  long 
and  stout,  and  especially  adapted  to  clasping  and  clinging  to  the  hair. 
An  extra  provision  for  this  purpose  consists  of  a  double  plate  having 
fine  transverse  ridges  in  the  basal  joint  of  the  tarsus.  This  structure 
appears  to  have  been  first  described  by  Professor  Barker  (Agricultural 
Students'  Gazette,  vol.  i,  p.  162).  The  abdomen  differs  greatly  in  form 
and  size,  according  to  the  degree  of  distention,  which  accounts  for  the 
discrepancies  in  the  different  figures  of  this  species.  It  may  be  called 
flask-shaped  and  more  or  less  flattened  according  to  the  amount  of  mat- 
ter contained  in  it.  There  is  a  row  of  horny  tubercles  along  each  side 
and  a  row  of  chitinous  plates  along  each  side  of  the  upper  surface  of 
the  abdomen.  The  spiracles  are  located  in  the  tubercles  at  the  sides, 
and  there  is  one  to  each  of  the  last  six  segments  omitting  the  terminal 
one.  In  color  there  is  some  variation,  as  would  be  surmised  from  a 
comparison  of  descriptions  by  diflferent  authors^gi^H^g^i^Q^^i^^Qplor 
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of  the  bead  and  thorax  is  a  light  brown  approaching  to  yellowish^ 
with  touches  of  bright  chestnat  on  the  head  and  legs  and  margins  oif 
the  thorax,  also  toaches  of  dark  brown  on  these  parts,  more  partica- 
larlj  on  the  dorsal  portion  of  the  thorax.  The  abdomen  in  fresh  speci- 
mens has  a  general  bluish  aspect,  not  so  noticeable  in  preserved  spec- 
imens, besides  its  color  depends  evidently  in  large  degree  upon  its  con- 
tents* Denny  says  "  grayish- white,  or  ochraceons  gray,"  which  would 
apply  well  to  preserved  specimens,  but  his  plate  shows  it  a  blue-gray. 
Barker  says  brownish  gray.  It  appears  tons  that  the  term  used  by  Mr. 
Tenney,  blue  slate-colored,  comes  quite  as  near  describing  the  average 
appearance  as  any  that  we  have  seen.  The  tubercles  at  the  side  of  the 
abdomen  and  the  chitinous  plates  are  chestnut-colored,  while  the  most 
of  the  upper  surface  of  the  terminal  segment  in  the  female  and  the  ven- 
tral stripe  in  the  male  are  black. 

The  females  deposit  their  eggs  on  the  hair,  attaching  them  very  near 
the  skin.  Fig.  6,  e  represents  one  of  the  eggs,  showing  its  attachment 
to  the  hair  and  the  distance  from  the  root  of  the  hair  in  the  specimen 
drawn.  The  adhesive  substance  evidently  invests  the  egg  during 
oviposition  and  is  touched  to  the  hair,  the  egg  then  slightly  drawn 
along  so  as  to  leave  th  e  glue-like  mass  to  form  a  firm  union  around  the 
hair  and  to  the  egg.  The  egg  is  elongate-oval,  tapering  at  the  lower 
end,  and  having  a  cap-like  covering  at  the  upper  end.  The  surface  is 
set  with  very  minute  points  just  visible  under  an  inch  objective,  but 
showing  clearly  with  a  power  of  300  diameters.  At  the  surface  no  con- 
nection is  to  be  seen  between  different  points,  but  focusing  a  little  below 
the  surface  brings  into  view  what  appear  to  be  minute  threads  or  chan- 
nels  running  from  point  to  point  and  giving  a  reticulate  appearance  to 
the  eggshell.  The  points  can  not  correspond  to  the  circular  bodies  repre- 
sented in  Denny's  figure  (E,  Plate  xxv,  Monog.  Anop.  Brit.)  which  have 
much  more  the  appearance  of  protoplasmic  granules  of  the  egg  contents. 
The  shape  of  the  egg  in  his  figure  is  also  entirely  different  from  that  of 
the  specimen  from  which  our  figure  is  drawn. 

The  young  louse  escapes  from  the  outer  or  unattached  end,  whether 
by  pushing  off  the  cap-like  portion  or  by  simply  pushing  through  this 
portion  which  appears  to  be  thinner  than  the  rest  and  may  be  simply 
membranous,  is  not,  so  far  as  we  know,  determined.  No  marked 
changes,  except  in  size  and  the  development  of  the  chitinous  patches, 
occur  from  hatching  to  maturity. 

This  is  one  of  the  most  difficult  parasites  to  destroy,  and  once  settled 
upon  an  animal  should  receive  prompt  and  thorough  treatment.  The 
main  reliance  of  veterinarians  seems  to  be  stavesacre,  and  this  can 
doubtless  be  depended  upon  to  accomplish  the  desired  end.  Mr.  Tenney 
recommends  the  seed  of  common  larkspur  steeped,  and  the  animal 
thoroughly  washed  with  the  liquid.  He  says :  "  I  have  known  one  ap- 
plication to  destroy  every  insect  and  egg;  two  will  suffice  if  done 
thoroughly."    Of  course  this  and  the  stavesacre  are  nearly  identical, 
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both  plants  belonging  to  the  g&nus  Delphinium.  Washes  of  carbolic 
acid  soap  or  of  tobacco  infasion  are  also  effectaal,  bat  washes  of  any 
kind  are  of  coarse  illy  adapted  to  ase  in  midwinter,  the  time  when  there 
is  fireqaently  most  necessity  for  treatment.  Mercarial  ointment,  salpbar, 
or  tobacco  smoke,  kerosene  and  lard,  or  kerosene  emalsion,  road  dast, 
ashes,  etc,  may  be  resorted  to,  according  to  the  circamstances.  In- 
fested animals  shoald,  if  possible,  be  placed  apart  from  the  others,  and 
mach  troable  may  be  saved  by  this  precaution. 

Experiments  with  fumigation  have  shown  this  to  be  a  method  avail- 
able when  other  plans  are  undesirable,  though  from  the  equipment 
necessary,  and  the  fact  that  it  requires  some  time  in  application,  it 
may  not  prove  of  as  general  service  as  the  washes. 

The  method  may  be  said  in  brief  to  consist  of  a  tight  box- stall  just  large 
enough  to  admit  the  largest  animals  to  be  treated,  one  end  having  a 
close-fitting  door  to  admit  the  animal,  the  opposite  end  a  stanchion  in 
which  the  animal  is  fastened,  and  covering  the  open  part  of  this 
end,  and  made  to  fit  tightly  around  the  head  just  in  front  of  the  horns, 
is  a  canvas  sack  open  at  both  ends,  the  inner  one  nailed  to  the  stall  and 
the  outer  with  a  running  cord  to  draw  it  down  to  the  animal's  head,  thas 
leaving  the  eyes  and  nose  in  open  air.  An  opening  at  the  bottom  of 
one  side  ailmifs  the  fumigating  substance,  sulphur  or  tobacco,  the  lat- 
ter apparently  the  most  effective.  In  burning  this  we  used  a  wire 
screen  to  spread  the  tobacco,  placing  this  over  a  tin  trough  containing 
a  small  quantity  of  alcohol.  It  should  be  burnt,  however,  with  coals  or 
by  using  a  small  quantity  of  kerosene.  The  time  of  exposure  necessary 
will  vary  some  with  the  strength  of  fumes,  but  one  to  two  ounces  of 
tobacco  and  exposure  of  20  to  30  minutes  was  found  effective.  Pyre- 
thrum  might  be  better  even  than  tobacco. 

This  species  has  been  said  to  occur  also  on  horses,  but  if  this  is  the 
case  it  must  be  in  rare  instances,  and  there  need  be  little  apprehension 
of  horses  becoming  infected  with  it  by  transmission  from  cattle  with 
which  they  may  be  associated. 

THE  LONa-NOSED   OX-LOUSE. 

{Hwmatopinus  vituU  Itiun.^ztenuirostris  Burmeister.) 

In  connection  with  the  preceding  species  this  louse,  as  already  stated, 
has  long  been  familiar  to  cattlemen ;  it  has  also  been  known  to  ento- 
mologists for  a  considerable  time,  but  its  history  from  the  entomological 
side  is  not  entirely  clear.  It  seems  to  have  been  first  technically  de- 
scribed by  Linuieus  under  the  name  of  Pediculus  vituliy  which  name  has 
been  followed  by  Fabricius,  Berkenhout,  Stuart,  and  Turton,  and,  with 
the  exception  of  the  change  in  the  generic  name,  by  Stephens,  Denny, 
and  English  and  American  authors  generally.    Nitzsch  described  it 
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under  the  name  of  Pediculus  oxyrhj^nchm,  which  name  was  Latinized  by 
Barmeister  to  tenuirostris.  This  designation  has  been  followed  by 
Oiebel  and  Piaget,  but  why  the  earlier  name  of  Linnaeus  was  dropped 
we  fail  to  discover.  It  seems  more  proper  to  retain  the  name  given  by 
Linnseus. 

Denny  describes  and  figures  the  species  and  says  that  it  has  been 
found  only  on  the  calf.  Giebel  also  figures  and  describes  it,  giving  a 
very  characteristic  figure,  though  deficient  in  some  details.  Piaget 
admits  the  species  provisionally,  but  questions  it  being  separable  from 
eurystemus  from  the  fact  that  descriptions  \have  been  based  only  on 
female  specimens  or  on  those  in  which  the  sex  was  not  distinguished, 
and  he  seems  to  think  it  probable  that  immature  specimens  of  eurys- 
temus may  have  furnished  the  basis  for  this  form.* 

From  material  in  hand  there  can  be  no  qaestion  whatever  as  to  there 
being  a  distinct  form  corresponding  with  the  descriptious  above  cited, 
and  while  there  are  some  details  still  to  be  cleared  up  we  propose  to 
show  as  fnlly  as  possible  the  differences.  While  our  material  does  not 
include  any  specimen  that  can  be  recognized  as  a  male,  it  does  include 
enough  specimens  of  the  early  stages  and  females  of  both  this  species 
and  the  eurysternus  to  entirely  set  at  rest  any  question  as  to  immature 
forms  of  eurysternus  having  been  described  as  vituli  or  tenuirostris. 

In  this  species  the  body  is  about  one-eighth  of  an  inch  long  and  not 
more  than  one  third  of  that  in  width  (see  Fig. 
7).  The  head  is  long  and  slender,  tbe  anten 
njB  set  near  the  middle  each  side ;  there  is 
but  a  very  slight  protuberance  behind  tbe 
antennae  and  no  eyes  visible.  The  head  sets 
well  back  into  the  thorax,  forming  an  acute 
angle  behind ;  the  thorax  is  longer  than  wide, 
and  has  a  distinctly  showing  spiracle  above 
tbe  second  pair  of  legs ;  the  abdomen  is  elon- 
gate, without  chitinous  plates  and  devoid  of 
any  tubercles  along  the  sides;  tbe  terminal 
segment  is  also  devoid  of  black  horny  band ; 
the  brush-like  organ  on  the  under  side  of  tbe 
abdomen  (see  Fig.  7)  is  slender,  while  tbe 
terminal  segment  is  set  with  numerous  ratber 
long  hairs. 

In  all  of  these  points  it  will  be  observed  there  is  a  distinct  difference 
from  eurysternus.  Tbe  brusblike  organ  on  under  surface  of  the  abdo- 
men, common  to  females  of  related  species  and  which  is  wanting  in  young 
specimens  of  all  species,  must  be  taken  as  distinct  evidence  of  the  ma- 


Fio.    l.—JJttinatopinus     vituli, 
and  undt'T  aiirluceof  last,  se^rn 
of  female,  ahowing  brnsh-lik 
gans.    (Orii^iual.) 


meuts 
e  <»r- 


*  Since  the  preparation  of  this  section  and  the  figures  illnstrating  the  species  I  have 
seen  the  supplement  to  Piaget's  Les  Pedicuiines  and  find  that  he  now  admits  this  as 
a  good  species  and  gives  a  figure  of  the  female,  without,  bow^ye^^^gj\sp^i(a^«4f^il8 
of  Btrncture.  ^ 
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turity  of  the  specimens.  If,  however,  there  were  any  doubt  on  this 
point  a  study  o(  the  young  oieurysternus  gives  equally  conclusive  testi- 
mony. In  the  very  youngest  euryHtemus  we  have  seen  the  chitinous 
tubercles  along  the  sides  of  the  abdomen  inclosing  the  spiracles  are 
distinctly  to  be  seen,  while  the  head,  though  longer  proportionately 
than  in  adults,  is  by  no  means  equal  in  length  to  that  of  adult  ^ituli. 
A  young  vituli  found,  it  is  true,  associated  with  eurysternus  shows  this 
elongation  of  the  head  still  more  markedly.  In  color  there  is  little  dif- 
ference in  the  two  forms,  this  species  having  rather  duller  colors  upon 
the  head  and  thorax.  The  abdomen  of  young  specimens,  when  full  of 
blood,  appears  dark  red,  but  the  bluish-gray  hue  is  more  prominent  in 
adults.  The  eggs  of  this  species  have  not  been  described  and  we  have 
not  had  the  good  fortune  to  discover  them.  The  young  are  even  more 
slender  than  the  adults. 

The  remedies  that  are  available  for  the  preceding  species  will  prove 
eftectual  for  this,  and  it  is  evidently  less  difficult  to  subjugate  than  that 
form. 

THE  BUFFALO  LOUSE. 

(Hcematopinus  tuberculatus  Burm.) 

This  species  was  described  by  Burmeister  (Gten.  Ins.)  under  the  name 
of  Pediculus  tuberculatus. 

It  is  described  in  GiebePs  Epizoa,  p.  46,  and  described  and  figured  by 
Piaget  (Les  Pedic,  p.  CoO,  PI.  5"^,  Fig.  2).  It  is  compared  by  Giebel  with 
the  hog-louse  and  by  Piaget  with  tbe  JET.  eurysternus^  which  from  his 
figure  it  seems  most  nearly  to  resemble.  According  to  Piaget  this 
species  is  probably  identical  with  the  Pediculus  {H,)  phthiriopsis  of  Get- 
vais,  (Apteres,  iii,  306)  from  the  Bos  cafer  and  with  the  Pediculus  {H.) 
hu  fall  of  DeQeer  (Mem.,  vii,  68),  in  which  case  tbe  name  given  by  De- 
Oeer  should  be  adopted  for  the  species.  Rudow  (Zeits  f.  d.  ges  Naturw., 
XXXIV,  167)  describes  a  species  under  the  name  of  Hwmatopinus  punc- 
tattiSf  from  the  Bos  grunniens,  which  possibly  will  be  found  referable  to 
this  same  species. 

Whether  the  same  species  occurs  on  our  American  bison  is  not 
known,  but  the  unfortunate  extermination  of  this  animal  renders  the 
question,  from  a  practical  standpoint,  of  little  importance.  Lucas  de- 
scribes and  figures  tbe  species  in  the  Annales  de  la  Societ6  Entom.  de 
France  (1852,  ser.  2,  tom.  x,  i>.  531,  Pi.  11,  No.  ii)  referring  it  to  the 
species  described  by  Burmeister  in  1838  in  the  **Genera  Insectorum.^ 
Specimens,  he  says,  occurred  in  immense  numbers  on  a  Bos  bubalus  in 
the  Museum  of  Natural  History. 

THE   HOG-LOUSE. 

(Hcematopinus  urius  Nitzsch.) 

Occasionally  this  species  appears  in  formidable  numbers,  since  we 
often  hear  of  swine  badly  affected  with  lice,  andi^'^^^ftt^Mipecies  is 
known  to  attack  this  animal. 
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Giebel  credits  this  species  to  Moafet,  citing  tbe  Theatraoi  Insecton 
(1634,  266),  while  Piaget  states  that  it  is  cited  by  Moufet  on  the  author- 
ity of  Albertus  (iv.,  C.  205),  which  would  carry  its  recognition  back  to 
tiie  thirteenth  century.  Linnaeus  described  it  under  the  name  of  Fed- 
iculus  8ui8,  which  name  has  been  most  commonly  followed,  but  Nitzsch 
revived  the  name  of  uriug  and  this  name  has  been  followed  by  Giebel 
and  Piaget.  Along  with  other  parasites  it  received  frequent  mention 
by  both  early  and  modern  writers.  Denny  speaks  of  it  as  rare  in  Eng- 
land, but  common  in  Ireland.    He  says  (Monog.  Anop.  Brit.,  p.  35) : 

"This  species  is  found  in  great  numbers  on  swine,  but  it  does  not  ap- 
pear so  generally  spread  as  might  be  expected  from  the  dirty  habits  of 
the  animals.  It  most  frequently  oecurs  on  those  fresh  imported  from 
the  sister  isle.  It  was  many  months  before  I  could  obtain  a  single  ex- 
ample. I  had  applied  to  both  farmers  and  pig  butchiTS,  neither  of 
whom  seemed  to  approve  of  the  idea  which  I  had  conceiveil,  that  of 
their  pigs  being  lousy,  but  referred  me  to  those  of  the  Emerald  Isle  as 
being  sure  to  gratify  my  wishes  (forgetting,  I  suspect,  that  the  Irish 
pigs  come  to  this  market  to  meet  English  buyers).  I  accordingly  vis- 
ited  a  colony  just  arrived,  wJierel  most  certainly  met  with  a  ready  sup- 
ply; but  here  they  were  confined  almost  entirely  to  lean  animals,  and 
wherever  I  found  a  pig  fat  or  healthy  no  game  were  to  be  seen.'' 

Most  stockbreeders  have  probably  seen  instances  of  its  abundance, 
and  from  the  frequent  mention  of  it  in  the  agricultural  papers,  it  would 
seem  to  be  quite  common  throughout  the  country,  and  while,  perhaps, 
less  generally  distributed  than  the  ox-louse,  to  multiply  some  times  so 
as  to  cause  much  more  apparent  damage  to  itB  host.  The  fact  that 
they  are  more  commonly  found  on  poor  or  runty  animals  should  not  be 
taken  as  evidence  that  they  have  a  preference  for  such  animals,  but 
rather  that  the  animals  upon  which  they  have  multiplied  rapidly  have, 
in  consequence,  become  emaciated  and  unhealthy.  That  they  do  not  in- 
crease more  rapidly  and  become  a  ranch  greater  nuisance  may  be  in  part 
because  the  majority  of  hogs  are  sold  and  slaughtered  at  a  compar- 
atively early  age,  and  with  each  one  slaughtered  must  perish  the  para- 
sites which  have  been  supported  by  it,  unless,  perchance,  an  occasional 
one  escape  the  scalding  trough  and  succeed  In  finding  another  host. 
Of  the  vast  number  of  hogs  shipped  to  market  and  slaughtered  at  the 
great  packing  houses,  none  can  bequeath  the  insects  they  have  nurtured 
to  their  followers.  The  amount  of  injury  and  the  consequent  need  of 
precautionary  measures  are,  therefore,  n)uch  less  for  this  species  than 
for  many  others. 

This  is  one  of  the  largest  species  of  the  family,  full  grown  iniividuals 
measuring  a  fourth  of  an  inch  or  more  in  length.  It  is  of  a  gray  color, 
with  the  margins  of  the  head  and  thorax  and  most  of  the  abdomen 
dark.  The  head  is  quite  long,  the  sides  nearly  parallel,  with  strong 
eminences  just  back  of  the  antennae,  which  are  set  on  the  sides  of  the 
head,  midway  from  rostrum  to  occiput ;  the  legs  are  lighter  with  dark 
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bands  at  the  joints ;  the  spiracles  are  inclosed  by  a  black  chitinoos 
eminence,  and  there  is  a  broad  black  band  on  the  last  segment,  broken 
near  the  middle.    (See  Fig.  8.) 


Fig  S.—Hcematopintu  uriut:  a,  female;  b,  male,  ventral  view  of  posterior  segmenta ;  c,  leg,  showing 
protractile  disk  of  tibia.    (Onginal.) 

The  male  has  the  abdomen  marked  beneath  with  a  large  black  area 
extending  forward  from  the  end  of  the  terminal  segment,  so  as  to  occupy 
the  central  portion  of  the  last  three  segments. 

There  is  a  curious  provision  in  the  feet  for  strengthening  the  hold 
upon  the  hair,  which  does  not  seem  to  have  been  hitherto  described. 

It  consists  of  a  circular  pad-like  organ  or  disk  in  the  outer  portion  of 
the  tibia  which  is  received  in  a  conical  cavity  in  the  end  of  the  tibia, 
and  which  can  be  forced  out  so  as  to  press  upon  the  hair  held  between 
the  claws  of  the  tarsus  and  the  end  of  the  tibia. 

Ordinarily,  and  always  in  the  dead  specimens,  this  is  withdrawn  so 
as  to  appear  simply  as  a  part  of  the  end  of  the  tibia,  and  the  spines 
located  on  its  margin,  appear  to  belong  to  the  tibial  rim,  but  if  exam- 
ined with  sufficient  magnification  when  the  louse  is  alive  it  is  easy  to 
observe  the  extrusion  of  the  organ. 

Whether  similar  organs  exist  in  related  species  is  yet  undetermined, 
but  it  seems  quite  probable  that  they  should,  since  in  the  specimens 
examined  microscopically  we  have  usually  to  deal  with  dead  and  pre- 
served individuals  in  which  this  structure  would  almost  certainly  escape 
notice. 

The  eggs  are  one  millimeter  and  a  half  in  length  (.06  in.)  by  three- 
fourths  of  a  millimeter  in  width  (.03  in.).    They  are  light  yellow  or  dasky 
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whitish  in  color,  aud  taper  slightly  to  the  point  of  attachment.  The 
circular  lid-like  portion  is  large,  occupying  nearly  all  the  surface  of  the 
free  end  of  the  egg.  They  are  attached  usually  near  the  base  of  the 
hairs. 

On  account  of  the  thinness  of  the  hair,  the  application  of  remedies, 
where  necessary,  is  quite  easy.  Washes  of  tobacco  water  or  dilute  car- 
bolic acid,  and  the  application  of  kerosene  in  lard,  or  kerosene  emulsion 
by  means  of  force  pump,  sulphur,  ointment,  etc.,  are  recommended. 
The  application  of  fine  dust  may  be  provided  for  naturally  by  allowing 
the  hogs  a  chance  to  roll  in  a  roadway  or  any  place  well  supplied  with 
fine  dust.  Where  this  is  impracticable  the  dust,  ashes,  or  powdered 
charcoal  may  be  applied  directly  to  the  neck  and  back  of  the  infested 
animal.  The  species  is  not  known  to  attack  any  other  of  the  domestic 
animals,  and  hence  no  precautionary  measures  in  this  direction  are 
necessary. 

THE  SUCKING  HOESE  LOUSE. 

{HaLemaiopinm  mini  Linn. — ma^ocephalus  Burm.) 

Notwithstanding  the  probable  frequent  occurrence  of  this  species  we 
have  as  yet  failed  to  meet  with  examples.  The  biting  lice  from  horses 
have  been  secured  in  great  numbers,  but  we  have  searched  in  vain  for 
this  one. 

It  is  figured  by  Redi  (Exp.,  PI.  xxii,  Fig.  1)  and  was  described  by  Lin- 
naeus under  the  name  of  Pedicuhis  asini^  presumably  his  specimens 
being  taken  from  the  ass.  Later  Burmeister  described  specimens  from 
the  horse  under  the  name  of  Pediculus  macrocephalus,  Denny  retains 
the  name  given  by  Linnaeus  and  states  that  it  is  common  upon  the  ass, 
and  that  he  also  had  specimens  from  the  horse,  from  which  circumstance 
he  suspected  Burmeister's  macrocephalm  to  be  the  same.  Giebel  and 
Piaget  both  follow  the  name  of  Burmeister,  and  Piaget  separates  as  a 
variety  the  form  occurring  on  the  ass,  and  gives  it  the  name  of  colorata. 

It  seems  hardly  probable  that  it  occurs  in  this 
country  in  sufficient  numbers  to  cause  much  trouble 
on  horses.  Possibly  examination  of  mules,  asses,  or 
donkeys  would  show  greater  abundance  from  the  fact 
that  horses  in  general  are  more  carefully  groomed 
than  their  somewhat  despised  relatives.  The  size  is 
about  the  same  as  that  of  the  ox-louse,  but  it  differs  |^ 
very  decidedly  in  the  form  of  the  head,  which  is  long,  A 
slender,  and  the  sides  of  the  head  nearly  parallel,  as 
shown  in  the  figure  (Fig.  9),  taken  from  Gomstock's 
Introduction  to  Entomology. 

Careful  grooming  may  be  looked  upon  as  at  least 
favorable  to  the  reduction  of  numbers  in  this  species.  oHni.  (From  comstock.) 
In  case  they  become  too  numerous  the  application  of  a  little  kero- 
sene to  the  card  or  curry  comb  used  in  grooming  the  animals  will  be 
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fonnd  of  value.    Where  more  vigorous  treatment  is  necessary  the  meas- 
ures recommended  for  the  ox-louse  may  be  adopted. 

SUCKING  LICE  INFESTING  THE   RODENTS. 

{Hosmaiopinus  sp.) 

Belonging  to  tbe  same  genus  of  suctorial  lice  as  those  previously 
mentioned,  we  have  a  number  of  species  common  to  the  smaller  mam- 
mals, particularly  those  of  the  group  of  gnawing  mammals,  tbe  Rodentia. 

These  smaller  mammals,  though  perhaps  never  strictly  domesticated, 
save  the  rabbit,  are  very  often  kept  in  a  serai-domesticated  state,  either 
as  pets  in  zoological  gardens  or,  in  case  of  rats  and  mice,  quite  involun- 
tarily because  of  our  inability  to  entirely  rid  ourselves  of  them.  A  few 
notes  on  the  lice  infesting  them  will  therefore  be  of  interest  here.  It  is 
desirable  to  be  able  to  identify  them  in  case  of  their  accidental  occur- 
rence on  other  mammals,  and  thus  to  be  able  to  determine  whether,  in 
such  cases,  we  have  to  deal  with  a  species  likely  to  prove  of  any  trouble. 

Tbe  common  rat  (Mus  decumanus)  supports  a  s])ecies,  Hceniatopinus 
spinuloitusy  which  with  its  host  must  be  distributed  over  most  of  the 
world.  It  has  been  taken  at  Ames,  Iowa,  though  in  small  numbers,  and 
it  seems  to  be  rather  scarce.  It  is  not  recorded  heretofore  for  this 
country  so  far  as  we  know,  and  many  animals  were  examined  before 
finding  specimens;  a  fact  in  part  due,  perhaps,  to  its  minuteness. 

It  is  a  small  species  of  a  ligbt  yellow  color,  tbe  head  projecting  very 
little  in  front  of  the  antennfe  and  the  thorax  very  short.  The  mice  are 
said  to  harbor  a  distinct  species,  but  there  seems  to  be  some  doubt  as 
to  its  being  a  genuine  species. 

Hcematopinvs  acanthopm  occurs  on  the  field  mice  and  has  been  taken 
at  Ames  from  a  species  of  Arvioola,  It  resembles  tbe  preceding  in 
color  and  form,  but  is  somewhat  larger;  the  egg  presents  some  peculiar- 
ities, which  are  described  in  detail  in  the  appendix. 

Other  species  described  in  European  works  are  the  JT.  sphcerocephalus 
on  Sciurus  vulgariSy  and  H.  Uevinsculus  on  Spermophilus  erersmanni^  and 
two  species,  H.  lyriocephakis  and  H.  ventricosusy  on  rabbit  or  hare. 
These  have  not  been  met  with  as  yet  in  this  country. 

Specimens  have  been  taken  from  our  common  flying  squirrel,  fox 
squirrel,  ground  squirrels,  and  chipmunk,  and  also  from  the  white-footed 
mouse  and  tbe  pocket  gopher,  which  do  not  appear  to  have  been  previ- 
ously described,  and  these  will  be  found  described  in  detail  in  the  ap* 
pended  note. 

THE  ELEPHANT  LOUSE. 

(Hcematomyzus  proboscideus  Piaget) 

This  louse,  infesting  the  elephant,  is  about  as  exceptional  in  its 
way  as  the  animal  which  harbors  it  It  appears  to  be  of  quite  recent 
notice,  though  it  is  not  unlikely  that  it  has  been  known  in  coant«ie6 
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where  the  elephant  has  been  domesticated  for  an  indefinite  length 
of  time. 

It  was  described  by  Piaget  (Tijdschp.  Toor.  Ent., 
2d  series,  iv,  254)  in  1869,  under  the  name  of  Hcema- 
lomyzus  elephantis.  The  same  author,  however,  in 
his  elaborate  monograph,  Les  Pediculines,  changes 
the  name  to  H.proboscideus.  This  louse  differs  from 
the  others  of  the  family  in  having  a  slender  pro- 
longed snout  extending  in  front  of  the  head.  The 
antenna  are  located  at  the  base  of  this  snout,  and 
according  to  Murray  are  lenticular  in  form.  In 
Piaget's  figure,  however,  they  appear  of  nearly  equal 

thickness  throughout.    "  Color  reddish,  madder  brown,  smooth,  shining, 

impunctate.''    (Murray.) 


Fig.  10.  —  Hcematomy- 
zus  proboteideui.  (After 
Murray.) 


TECHNICAL  DESCRIPTIONS  OF  NEW  SPECIES. 


LOUSE  OF  THE  FIELD  MOUSE. 


(Hcematopinus  acanihopus  Burm.) 


Apparently  common  on  our  species  of  Arvicoia,  and  does  not  appear 
to  vary  in  any  important  particular  from  the  descriptions  of  European 
.  specimens. 


DESCRIPTION   OF  THE   EGG. 


The  egg  in  this  8peoief>,  uulike  those  of  other  forms  we  have  met,  is  attached  to  a 
buDdle  of  hairs  instead  of  to  one,  our  specimen  thus 

having  attachment  to  four  hairs,  as  shown  in  Fig.  IL    ii  V\/ J i        ^{')  1 

This  would  seem  to  be  an  excellent  provision  where  the    1.   i  J  ^)^^ 

hair  is  so  fine  as  in  these  animals.  /'  m  /j^         i 

The  egg  is  elongate  oval,  broad,  and  somewhat  trun-  f .  '  /  |  *  V  (^  Jf 
cate  ^t  the  attached  end;  the  snrface  is  roughened, 
rngnlose,  or  foveolate  appearing  squamous  in  places, 
and  in  section  showing  rounded  pits  on  the  surface; 
the  investing  substance  at  base  is  slightly  corrugatc'd. 
See  Fiff.  He. 

The  larva  is  much  shorter  and  thicker  in  proportion 
than  the  adnlt,  the  spiny  hairs  of  the  abdomen  wanting, 
bnt  with  one  or  two  long  slender  hairs  extending  back 

from  the  terminal  ponion.  p,^^  u.-Hannatopu,..  ...r-./.. 

piiS:  o,  dorsal  view;  6,  bead;  c, 
sternal  plate;  ef,  posterior  leg;  «. 
egfs;  all  eDlarged.    (Original.) 

LOUSE   OF   THE  FLYING  SQUIREEL. 

{Hcematopinus  sciuropteri  n.  sp.) 

Body  slender,  light  yellow,  head  as  broad  as  long,  expanding  laterally  at  the  pos. 
terior  border  above  and  with  an  acute  angle  behind ;  beneath  triangular  and  running 
back  to  a  sharp  angle  between  the  anterior  legs,  the  front  projecting  very  slightly 
beyond  the  antennie,  very  slightly  convex,  the  rostrum  located  back  of  the  anterior 
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border ;  the  trophi  plainly  visible  passing  back  into  the  prothorax ;  the  anteDnae 
very  large  and  strong,  first  Joint  mnch  the  largest,  occupying  in  its  attachment  half 
the  lateral  margin  of  the  head;  second  joint  ordinary,  third  joint  very  short,  bnt  the 
anterior  portion  extending  to  more  than  usual  length  and  appearing  like  a  process 
and  bearing' a  stiff  hair  and  two  or  three  tooth-like  spines ;  the  fourth  joint  attached 
apparently  very  near  the  base  of  the  third  on  posterior  side  and  of  usual  length ;  the 
fifth  joint  short,  the  terminal  pit  with  two  or  three  short  hairs;  the  postero-lateral 
angles  of  the  head  armed  with  a  long  stiff  hair. 

,^^___^.--sr-^^,_^_.^  Thorax  widening  from  before  backward,  longer 

^^a^Ml   [\  I  ^^  than  its  greatest  width,  lateral  borders  irregular, 

H    2  ^\(\  \K     ^^^CTtiC?'^     ^^^  posterior  border  concave  ;  the  sternal  plate 

i         /^^^\  '^     fii^  vl^J?i   V       ^®  ^'^^^  l^^'g®!  emarginate  in  front  and  a  large 

I  r      \       ^i^^M^^^y'       tmargination  corresponding  to  each  leg,  deeply 

rjv        c  \       /  -     ^TPv>Ks         A  ^^^^^^  posteriorly ;  anterior  legs  not  half  the  size 

t^n  y/xj     I   I     ML     ,3Fj     '"^Tifthr  others,  claws  weak ;  posterior  legs  largest. 

felf  ^TyrffW^t"^     These  and  second  ones  provided  with  strong  clasp- 

^  j|/         (L      </  ^(r  VYw'         ^"8  claws,  or  terminal  joint  of  tarsus,  opposing 

^3         ^^J^>yl.,,^-,   wilt  1 3  rw    ^      basal  joint  of  tarsus,  which  is  provided  with  cor- 

Wl  /       ^o   U  _     Iff  I     \f|f  rugated  plate;  tibia  at  apex  internally  provided 

rj  IfiftSr  with  a  short  toothed  Fpine. 

lA  /  l'\  'frT^I^  Abdomen  of  eight  segments,  elongate,  each  seg- 

I         \  J^  liL_  /         ^Wnl^  ment  sparsely  set  with  short,  .very  stiff  hairs, 

I  yTrTi  .^Sr\  those  at  lateral  angles  spine-like;  penis  distinct, 

n^\       j]         \  of  ordinary  form.    (See  Fig.  12.) 

'  //  \  Egg  elongate  ovate,  attenuated  toward  the  at- 

Fig.  Yl.-H<^natopinui  iciuropteri :  a,  tachment,  the  surface  with  faint  reticulations 

male,  doraalview;  6,  head,  ventral  view ; '  having   form   of  scales;    the   basal  half  of  the 

e.  sternal  plate;  d,  leg;  e,  terminal  seg-  egg  has  the  walls  beautifully  corrugated.     (See 

men t8 ;/.  egg ;  all  enlarged.    (Original.)      Fig.  12.) 

Millimetrea. 

Length 1.20 

Width 33 

Head: 

Length ^ 

Width 26 

Thorax : 

Length 27 

Width 30 

Abdomen : 

Length 73 

Width 33 

Antenme,  length   16 

Posterior  femur,  length 10 

Posterior  tibia,  length 10 

Egg: 

Length 80 

Width 18 

This  species,  in  the  form  of  the  head  and  the  character  of  the  antennae 
differs  very  decidedly  from  most  of  the  other  members  of  the  genus  and 
is  readily  distinguished  by  the  se  characters  as  also  by  the  form  of  the 
sternal  plate. 

One  specimen  male  and  one  egg  taken  trom  different  specimens  of 
the  flying  squirrel  Sciuropterus  volucella,  but  ui)^o^b|^||^^|91^^^to 
the  same  species.    Collected  at  Ames,  Iowa.  ^  ^^  ^^ 
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LOUSE   OF   THE  FOX  SQUIRREL. 

{Rcematopinus  antennatuSy  n.  sp.) 

Body  loDg  aud  slender,  the  abdomen  proportion- 
ately large. 

jPewiaZc.— Head  narrow  and  rounded  in  front,  widen- 
ing decidedly  behind  the  antenna),  deeply  hollowed 
beneath  the  lateral  margin,  the  postero- lateral  margin 
sub  acnte,  bearing  a  short  spine-like  hair  and  a  long 
stiflf  hair,*  the  posterior  border  with  an  acute  angle  be- 
hind; beneath  broadly  keeled,  keel  behind  narrow, 
expanding  in  front  to  width  of  head  between  the  an- 
tennjB.  Antennae  very  different  from  other  members 
of  the  genus ;  the  first  joint  large  with  a  short  process 
on  the  posterior  border  bearing  a  sharp  inwardly 
curved  tooth  ;  other  joints  ordinary,  second  joint 
longest.  Thorax  short,  widest  behind,  sternal  plate 
ovate,  broadest  in  front,  legs  as  with  allied  forms,  the 
posterior  pair  strongest.  Abdomen  long,  lateral  angles 
produced,  bearing  a  short  spine  or  tooth,  a  short  stifl 
hair  and  a  long  hair ;  a  tuft  of  hairs  on  lateral  angles 
of  the  eighth  segment.  Egg  elongate  ovate,  surface  ^'«-  ^3  7Fa.matopinu,  antennatu. : 
,    ^,  5*     ^  ^*  P  '       ,  a,  dorsal  viow ;  &.  head,  ventral  view; 

smooth  throughout    except  at    the    cap,  which    is  ^,  antenna;  d.  leg;  «,  sternal  plate ; /, 
strongly  convex  and  has  a  row  of  perforations  near  egg;  all  enlarged.    (Original.) 
the  attachment  to  the  body  of  the  shell. 


Millimetres. 
Length 1.55  to  1.65 


Width 

Head: 

Length 

Width 

Thorax : 

Length 

Width 

Abdomen : 

Length 

Width. 

Antenme,  length 

Length 

Width 


.50 

.35 
.20 

.13 
.22 

1.20 
.50 
.20 

.73 
.28 


This  species  is  at  once  distinguished  from  all  others,  known  by  the 
peculiar  structure  of  the  antennse,  no  other  species  described  possess- 
ing the  process  and  curved  tooth  of  the  basal  joint.  In  form  of  head 
it  approaches  acanthopus,  but  is  larger  than  that  species  and  has  the 
sternal  plate  of  different  forms.  The  egg  is  longer,  more  attenuated  in 
form  at  base,  and  devoid  of  the  surface  markings  characteristic  of  that 
species.  Collected  from  a  fox  squirrel,  Sciurus  cinereus  var.  ludavicianvsj 
at  Ames,  Iowa. 
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LOUSE  OF  THE  WHITE  FOOTED  MOUSE. 

(Hcematopimis  hesperomydisy  n.  sp.) 

v^>:<5pv^  "*ir^  Body  elongate,  general  color  golden  yellow. 
^HJ  ^y"  Ctrl  (A  Female,— Head  snbqaadrate,  rounded  in  fh>nt,  a  conoaTity 
'  ii  ^^^c^  ^'^^  ^^®  rostrum,  obtusely  nngulated  on  tbe  posterior  border; 
Hj/vty  antennae  set  near  tbe  front;  first  joint  large,  abort;  second 
longest,  tbe  rest  nearly  equal ;  fourth  witb  a  small  tootb  on 
J  the  posterior  border,  terminal  pit  with  several  short  hairs. 
Thorax  shorter  than  the  head,  small,  sternal  plate  cuneiform, 
obtusely  angular,  Irregularly  or  obliquely  truncate  in  front  and 
sharply  pointed  behind ;  anterior  legs  small  and  weak,  the 
middle  ones  somewhat  larger,  the  posterior  pair  much  the 
largest,  flattened ;  terminal  joint  of  tarsus  very  broad  and 
curved,  opposing  basal  joint  of  tarsus  and  meeting  tibial  spur 
in  such  manner  that  the  three  form  almost  a  complete  cylin- 
FiG.  14.  HcBtnatopinus  ^^j. .  abdomen  oval  elongate,  sparsely  set  witb  short  spiny 
viofT^T^head^  ^c  sternil  ^^^^*  ®"®  ^^  *^®  ^^^S  hairs  at  lateral  angles  of  sixth  and 
pUte';  d,  posterior  lej?;  e,   seventh  segments. 

terminal  sejnnentB,  male;       Male,  more  slender,  head  longer  au<l   tapering  somewhat 
all  enlarged.    (OriKlnaL)     toward  the  front.     See  Fig.  14. 
Egg,  as  seen  in  tbe  body  of  adult  female  specimen,  is  elongate  oval. 

Hlllimetre«. 

Length 75  to  .90 

Width 28  to  .33 

Head: 

Length 13  to  .16 

Width .10 

Thorax : 

Length .10 

Width 13  to  .15 

Abdomen  : 

Length 50  to  .60 

Width 2Hto.33 

The  species  approaches  the  acanthoptts,  resembling  it  in  the  form  of 
the  sternal  plate,  the  character  of  the  legs,  and  the  general  form  of  the 
body.  It  differs,  however,  in  having  the  sternal  plate  less  narrowed 
posteriorly,  more  obtuse,  or  even  truncated  in  front ;  more  decidedly 
still  in  the  form  of  the  head,  which  is  longer  and  less  excavated  for  the 
insertion  of  the  antennae.  It  is  also  smaller,  and  the  eggj  if  we  may 
judge  by  what  we  can  see  through  the  walls  of  the  female,  is  more 
elongated. 

It  has  been  collected  from  the  white-footed  or  deer  mouse,  Hesperomys 
leucoputj  at  Ames,  Iowa. 
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LOUSE  OF  THE  GROUND   SQUIRRELS  AND   CHIPMUNK. 

(H(ematopinu8  auturalis,  n.  sp.) 


Body  short)  broad ;  color,  golden  yellow. 

Head  oval,  rounded  and  deflected  in  front ;  a  large  chit- 
inons  ring  inclosing  the  base  of  the  rostrum  ;  a  very  dis- 
tinct transverse  suture  behind  the  antennsB ;  sides  slightly 
convex;  lateral  angles  obtuse, without  hairs;  posterior 
angle  acute,  and  passing  well  back  upon  the  thorax ;  an- 
tennas simple,  located  anterior  to  the  middle  of  the  sides ; 
joints  nearly  equal  in  size.  Thorax  short,  convex  at 
sides,  widest  behind,  sternal  plate  nearly  circular,  sur- 
face roughened;  anterior  and  middle  legs  slender  and 
nearly  equal  in  size ;  claws  slender  and  sharp;  posterior 
legs  very  thick,  claw  strong  and  broad.  Abdomen  short, 
ovate,  broadest  near  the  front,  sutures  inconspicuous, 
hairs  long ;  some  of  those  on  sides  and  posteriorly  very 
long.  Males  and  females  are  very  similar,  and  distin- 
guishable only  by  genital  armature  of  male. 


Fig.  15.  Hcematopinut  mtu- 
ralit :  a,  dorsal  view ;  b,  head ;  c, 
sternal  plate ;  d,  posterior  leg ; 
«,  terminal  segments,  male;  all 
enlarged.    (Original.) 


Millimetres. 

Length 75  to  .80 

Width 3.5  to  .40 

Head: 

Length 27 

Width 1.3 

Thorax : 

Length 13 

Width 18 

Abdomen  : 

Length 45  to.  48 

Width 35  to.  40 


This  species  is  particalarly  well  marked  by  the  general  form  of  the 
body  and  especially  by  the  conspicuous  transverse  suture  back  of  the 
antennae.  It  differs  further  from  most  of  the  species  in  the  genus  in 
having  both  the  anterior  and  middle  legs  slender  and  of  nearly  the 
same  size,  while  the  posterior  legs  alone  are  especially  modified  as 
clasping  organs. 

Although  we  have  not  seen  Middendorfs  description  and  figure  of  H. 
keviusculus  from  Spermophilua  eversmannij  there  can  be  scarcely  a  possi- 
bility of  this  being  identical  with  it,  since  this  differs  in  almost  every 
particular  as  compared  with  the  diagnoses  of  that  species  given  by 
Giebel  and  by  Piaget.  We  therefore  describe  it  without  hesitation  as  a 
new  species. 

It  has  been  found  plentiful  on  Spermophilusfranklini  and  S.  IZ-lineatug 
at  Ames,  Iowa.  An  immature  specimen  from  Tamias  striatus  presents 
the  characters  of  the  species  so  plainly  that  there  can  be  little  doubt 
that  it  is  identical.  Digitized  by  VjUU^it: 
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H^MATOPINOIDES. 
Nov.  Gen. 

Antennae  comp)08ed  of  three  joints,  terminal  joint  deeply  excavated 
on  the  posterior  side ;  abdominal  segments  at  lateral  margins  broadly 
chitinons  with  a  strong  tubercle  and  a  semicircular  plate  above  and  be- 
low lapping  over  the  chitinous  portion  of  the  sacceeding  segment. 

SUCKING  LOUSE  OF  THE  POCKET  GOPHER. 

(HcBrnatopinoides  aquamosus,  n.  sp.) 

Body  oblong,  broadly  flattened;  general  color,  dark  yellowish.    Head  small,  longer 

than  broad,  narrowly  rounded  in  front,  widening  be- 
^rs^/IW^  rT^jC^^bind  the  antennae;  lateral  angles  rounded,  posterior 

/^    '^\J\  /j^  j^^LjiZ^^        margin  acutely  pointed  beneath,  with  two  large  hairs 
\/ ^  "^3^j^3  set  between  the  bases  of  the  antennie  and  directed 

^'^^^  ^^\'^     ^SS!^^?        outward;  antennae  composed  of  but  three  joints,  these 
jT/^^^^^^  ^^^SSS^      being  nearly  equal  in  size,  the  first  short,  stout ;  the 
CcV^  i^^^^Sk        ^liJrd  longest  and  with  a  deep  excavation  on  the 

i  ^^iii^    "i"-^       posterior  side.    Thorax    small,  broader  than  long, 

tnk^  f  lyjii  ■  --"^''j1|.      margin  irregular,  sternal  plate  obtusely  angled  in 

rF^^^  M  """■■i_l^^      front ;  lateral   margins  parallel,  passing  by  obtuse 

U^^^p^  /R^_r3v       angles  into  an  acutely  angled  posterior  extremity;  im- 

\^^^  nFl-LlJ3*l       mediately  back  of  the  sternal  plate  are  two  irregularly 

W^  /h-^^^^^  triangular,  chitinous  plates,  occupying  the  region 

//(ll' u  of  the  metathorax  and  extending  each  side  so  that 

I  \  their  bases  reach  to  the  bases  of  the  coxa).  Anterior 

Fio.  l^.—Hctmatopinoidettqtiam-  and  middle  legs  of  nearly  the  same  size,  hind  legs 
oius:  a,  female  dorsal  view;  b,  an.  larger,  stouter,  and  better  fitted  for  clasping.  Abdo- 
tenna ;  c,  head ;  d,  sternal  plate ;  e,  men  large,  oblong  or  elliptical,  broadening  very  rap- 
po8t«riorleK;/ border  of  abdomen;  j^^  ^^  ^^^  ^^^  terminating  abruptly  ;  lateral  mar- 
all  enlarged.    (Original.)  ,  ''      ^  ^     ^        ,,       T...' 

gins  of  segments  broadly  chitinous,  a  strong  tub- 
ercle directed  posteriorly  and  a  semicircular  plate  above  and  below  lapping  over 
the  chitinous  portion  of  the  succeeding  segment,  spiracle  located  at  middle  of  lateral 
margin ;  median  portion  membranous,  appearing  minutely  squamous.  The  sutures 
of  the  segments  faintly  indicated,  a  few  long  hairs  scattered  over  the  median  portion 
of  the  dorsal  surface,  two  hairs  on  each  lateral  tubercle,  these  much  elongated  on 
segments  6  an  7 ;  the  eighth  with  a  tuft  of  hairs. 

Millimetres. 

Length 1.20 

Width 50 

Head: 

Length 27 

Width 13 

Thorax : 

Length 13 

Width 20 

Abdomen : 

Length 87 

Width 50 

Antenn»,  length 10 
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This  species  departs  so  remarkably  from  others  of  the  groap  that  it 
seems  necessary  to  create  for  it  a  new  genus.  The  most  important 
characters  and  those  which  seem  of  generic  value  are  the  three-jointed 
antennsB  and  the  semicircular  plates  on  margins  of  the  abdomen.  The 
sternal  structure  is  also  different.  In  general  aspect,  however,  it  ap- 
proaches the  genus  Hiematopinus. 

Two  specimens,  both  females,  collected  from  the  pocket  or  pouched 
gopher,  Oeomya  bursariusj  at  Ames,  Iowa. 
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ORDER  PSEUDONEUROPTERA. 
SUBORDER  MALLOPHAGA. 

This  groap  embraces  all  the  biting  lice  infesting  birds  and  mammals. 
They  are  very  distinct,  indeed,  from  the  preceding  group,  though  fre- 
quently placed  with  them  under  such  unnatural  divisions  SLsAnoplura^ 
PediculineSj  etc. 

The  bodies  are  usually  hard  and  horny  and  much  flattened.  They 
possess  mandibulate  mouth  parts  adapted  to  cutting  and  biting  the 
hairs,  feathers,  epidermal  scales,  or  excretions  on  the  bodies  of  their 
hosts.  They  are  said  also  to  have  a  suctorial  organ  by  means  of  which 
they  may  at  times  draw  blood  from  the  host  animal.  The  mandibles 
are  situated  in  most  forms  underneath  the  head  and  near  the  center, 
the  clypeus  projecting  and  forming  the  most  anterior  portion  of  the 
head.  The  labrum  is  present  and  the  maxillary  palpi  are  prominent  in 
a  part  of  the  order.  The  eyes  when  visible  are  located  back  of  the 
antennse.  The  antennae  are  five-jointM  except  in  Trichodectes.  The 
thorax  is  generally  narrow  and  frequently  but  two  divisions  are  appar- 
ent. The  legs  are  adapted  to  clasping  {Philopteridce)  or  to  running 
(Liotheidce),  the  tarsi  in  the  first  case  being  short  and  fitted  for  clasp- 
ing against  the  tibiae,  and  in  the  second  case  being  long  and  provided 
with  two  claws  well  adapted  to  running.  The  members  of  the  first 
division  occur  on  both  mammals  and  birds,  those  of  the  second,  ex- 
cept Oyropusj  are  limited  to  birds.  Wings  are  entirely  wanting  and 
the  abdomen  contains  nine  or  ten  segments  and  is  usually  oval  in  shape, 

Ju  life  history  this  group  agrees  with  the  preceding.  The  eggs  are 
glued  to  the  hairs  or  feathers  of  the  host  animal  and  open  with  a  cir- 
cular cap  or  lid  at  the  free  end.  The  larvae  are  less  flattened,  shorter 
in  proportion,  and  without  the  hardened  parts  common  to  the  adult^s 
covering  a  part  or  all  of  the  surface.  The  length  of  life  and  rapidity 
of  multiplication  has  not  been  determined  for  any  species  so  far  as  we 
know,  and  the  habit*^  of  the  insects  make  any  such  determination  a  mat- 
ter of  great  difficulty. 

The  effect  of  these  upon  the  host  animal  may  be  less  important  than 
that  of  the  suctorial  lice,  but  judging  from  cases  where  serious  re8ult8 
follow  from  the  efforts  of  the  animals  to  rid  themselves,  and  from  the 
known  irritation  due  to  the  crawling  of  anything  among  hairs  and 
feathers,  it  can  not  be  doubted  that  they  cause  much  inconvenience  to 
the  creatures  which  become  their  involuntary  sui)porters.     ,,,,.,._ 
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The  order  may  easily  be  separated  into  two  families  upoD  characters 
a  part  of  which  have  already  been  mentioned,  namely,  the  structure  of 
the  mouth  parts  and  the  feet.  The  latter,  which  is  the  most  easily  ob- 
served, can  easily  be  told  from  the  mode  of  locomotion,  the  members  of 
the  first  group  being  incapable  of  rapid  movement  but  well  adapted  to 
clinging  to  the  hairs  or  feathers,  the  latter  running  freely  and  swiftly 
but  having  less  power  to  dasp. 

FAMILY  PHILOPTERIDJE. 

Infesting  horses,  cattle,  sheep,  dogs,  cats,  chickens,  turkeys,  pigeons, 
ducks,  ete. 

The  members  of  this  family  have  the  mouth  parts  on  the  under  side 
of  the  head.  Mandibles  strong;  maxillie  wanting;  tarsi  short,  of  one 
or  two  joints,  the  claw  meeting  a  tooth  at  the  apex  of  the  tibia;  meso- 
thorax  apparently  wanting;  abdomen  having  nine  segments. 

The  group  is  a  large  one,  the  species  being  so  numerous  that  scarcely 
a  bird  but  harbors  one,  and  sometimes  several,  species  of  this  family. 

The  genera  are,  for  the  most  part,  easily  separated  ;  DocopJioruSy  by 
the  presence  of  a  movable  appendage  (trabecula)  in  front  of  the  anten- 
nae ;  Nirmus,  by  the  presence  of  an  immovable  tooth  in  iront  of  the 
antennae  and  the  generally  entire  terminal  segment  of  the  abdomen  of 
the  female.  Ooniocotes  and  Ooniodes  are  robust  forms,  usually  with 
Lirge  heads  strongly  curved  in  front;  they  differ  by  the  former  hav- 
ing simple  antehnje  in  both  sexes,  while  in  the  latter  they  are  modified 
in  the  male.  The  former  are  also  usually  much  the  smaller.  In  Lipeu- 
ru8  the  body  is  generally  long  and  slender,  the  antennae  of  the  males 
large  and  often  with  a  complicated  structure,  while  the  terminal  seg- 
ment of  the  female  is  bilobed.  Tbe  species  of  Ornithobius  are  white  or 
transparent  and  especially  characterized  by  having  sharp  curved  appen- 
dages meeting  in  front  of  the  clypeus.  Trichodectes  is  at  once  known 
by  the  three-jointed  antennae.  Other  genera  of  the  family  do  not  contain 
species  infesting  domestic  animals,  and  hence  need  not  be  noticed  here. 

LOUSE  OF  DUCKS  AND  GEESE. 

{Docophorus  icterodeM  Nitzsch.) 

This  species  has  been  recorded  from  so  many  different  members  of 
the  order  of  birds  containing  the  ducks  and  geese  that  it  may  be  con- 
sidered as  common  to  the  order.  It  was  described  by  Nitzsch  in  1818 
and  has  been  mentioned  by  most  writers  on  parasites  since  that  time. 
It  is  about  1  millimetre  in  length,  and  has  the  head  and  thorax  of 
a  bright  reddish  color  wih  darker  bands.  The  abdomen  is  white  in 
the  center,  with  broad,  dark  reddish,  horny  bands  at  the  sides,  with  a 
darker  spot  at  the  margin. 
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THE  LITTLE  RED  SWAN  LOUSE. 

(Docophortis  cygni  Denny.) 

NotwithstandiDg  the  apparent  abundance  of  this  species  it  does  not 
appear  to  have  been  described  before  1842,  when  it  was  described  and 
figured  by  Denny  (Monog.  Anop.  Brit.,  p.  95,  PI.  1,  Fig.  1),  but  ac- 
cording to  this  author  it  was  figured  by  Keen  (Exper.,  PI.  ix,  fig.  in£), 
which  would  carry  its  recognition  back  200  years.  It  is  common  on 
both  the  wild  and  domesticated  swans,  and  Denny  states  that  he  has 
received  it  from  the  bean  goose. 

It  is  a  millimetre  in  length,  of  a  robust  form,  the 
head  decidedly  rounded  in  front,  except  at  the  ex- 
^}  ^treme  tip,  where  it  is  slightly  excavated.    In  color 
:i:r"'^  the  head,  tiiorax,  and  legs  are  bright  reddish  brown, 
while  the  abdomen  is  white  in  the  center  and  dark 
brown  at  the  sides,  the  brown  occupying  hard  plate- 
like portions  at  the  side  of  each  segment. 
Fig.  n.-Docophorut      ^^®  ^^^^  ^^^  ^^®  distribution  of  these  plates  are 
cygni.  (Original.)     showu  in  the  accoQipauying  figure. 

CHICKEN  LOUSE. 

[Ooniocotes  hologaster  Nitzsch.) 

This  common  species  of  the  domestic  fowl  was  recognized  by  DeGeer 
and  by  Nitzsch.  It  has  been  generally  confused  with  another  form,  or 
rather  another  larger  and  perhaps  more  common  form  has  been  gene- 
rally accepted  by  English  and  American  writers  as  the  hologasUr^  this 
being  due  to  the  description  and  figure  given  by  Denny,  who  does  not 
seem  to  have  seen  the  true  hologaster^  but  described  for  it,  according  to 
Piaget,  an  immature  specimen  of  the  larger  species  since  described  as 
Ooniocotes  abdominalis  Piaget. 

The  hologaster  is  only  about  one  millimetre  in  length,  whereas  the 
abdominaliSy  or  Denny's  hologaster,  is  about  three  millimetres.  In  general 
form  the  species  is  somewhat  similar,  the  hologaster  being  less  con- 
stricted  at  the  thorax  and  more  regularly  tapering  to  the  end  of  the 
abdomen.  The  head  is  more  nearly  quadrate ;  the  abdomen  not  so 
conspicuously  marked,  the  incurved  margins  of  the  segments  not  ex- 
tending so  decidedly  upon  the  disk  and  presenting  the  distinct  lines 
seen  as  a  border  to  the  fasciae  in  ahdominalis, 

CHICKEN  LOUSE. 

{Ooniocotes  abdominalis  Piaget.) 

This  is  probably  fully  as  common  as  the  preceding  species.  As 
already  stated,  it  is  the  form  which  has  been  compjo^J^r^^^^ji^gtft^iii 
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English  and  Americau  works  as  the  Ooniocotes  hologastevj  which  doubt- 
lessaccoants  for  its  not  having  been  described  antilqaite 
recently. 

It  is  a  large,  conspicaous  species,  aboat  3  millimetres 
in  length,  quite  broad,  the  head  nearly  circular  in  front 
and  constricted  behind,  the  thorax  small,  the  abdomen 
widening  to  near  the  end  and  terminating  abruptly. 
The  head,  thorax,  and  legs  are  yellowish,  with  dark  mar- 
gins and  spots ;  the  abdominal  segments  bear  lateral 
whitish  fasciJB  bordered  with  black. 
•  It  appears  to  be  much  less  common  than  some  other 
species  of  chicken  lice,  notably  Menopon  pallidum  and 
Lipeurvs  variabilis. 


Fig.  18.— Gonio- 
eotes  abdominaUr 
holog  aster  o  f 
Denny.  (After 
Denny). 


PIGEON   LOUSE. 

{Ooniocotes  compar  Nitzsch.) 

A  species  which  has  been  familiar  for 
a  long  time  and  generally  common,  along 
with  other  lice,  on  domestic  pigeons.  It 
is  a  rather  small-sized  species,  a  little 
more  than  a  millimetre  in  length.  The 
head  is  rounded  in  front,  narrower  be- 
tween the  antennae,  broadest  near  the 
posterior  margin.  The  thorax  is  nar- 
row, the  abdomen  in  the  male  broad- 
est near  the  posterior  end  and  squarish 
behind,  in  the  female  more  regular  and 
broadest  near  the  middle.  It  is  whitish, 
with  a  rather  broad  brownish  margin, 
from  which  prolongations  extend  inward 
upon  the  sutures. 


Fi(}.  X^.—GoniocotcM  compar.   (Original.) 


Fio.  20.— Gon to- 
eotet  reetangtHahu. 
(After  Placet.) 

21122— No 


THE  PEACOCK   OONIOCOTES. 

{Ooniocotes  revtangulatus  Nitzsch.) 

This  species  which  shares  with  the  Goniodesfalckornis 
the  hospitality  of  the  peacock,  was  first  described  by 
Nitzsch  (German's  Mag.,  in,  294).  It  is  a  small  species, 
about  the  size  of  the  hologaster,  which  it  resembles  quite 
closely.  The  head  is  squarish,  somewhat  rounded  in 
front,  while  the  thorax  and  abdomen  are  short  and 
oval. 

While  less  noticeable  than  the  larger  species  associ 
atedwith  it,  it  is  probably  no  less  abundant. -^^^"^^ 

7 3 
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Fig.    21.— O onto- 
eotei  bumettii  Pack. 


BURNETT'S  GONIOOOTES. 

{Ooniocotes  burnettii  Packard.) 

A  species  described  by  Dr.  A.  S.  Packard  (Am.  Nat.  vol.  iv,  p.  94) 
is  apparently  much  less  common  than  some  of  the  other  species  com- 
mon to  the  sadly  infested  barnyard  fowl.  According  to  Dr.  Packard's 
descrii)tion  it  differs  from  the  0.  hologaster  of  Europe, 
which  lives  on  the  same  bird,  in  the  short  second  joint 
of  the  antennae,  which  are  also  stouter,  and  in  the  long 
head,  the  clypeus  being  much  longer  and  more  acutely 
rounded,  while  the  head  is  less  hollowed  out  at  the  in- 
sertion of  the  antennae.  The  abdomen  is  oval  and  one- 
half  as  wide  as  long,  with  transverse,  broad,  irregular 
bands  along  the  edges  of  the  segments.  The  mandibles 
are  short  and  straight,  two-toothed.  The  body  is 
(After  Packard.)  slightly  ycUowish  and  variously  streaked  and  banded 
with  pitchy  black. 

GONIOOOTES  OF  THE  PHEASANT. 

(Ooniocotes  chrysocephalus  Giebel.) 

This  parasite  of  the  pheasant  was  first  described  by  Giebel  in  1866 
under  the  name  of  Ooniocotes  colchid  which  he  afterward  changed  to 
the  above.  It  is  said  to  resemble  the  hologaster  which  afifects  the  do- 
mestic fowl. 

THE  CHICKEN  GONIODBS. 
{Ooniodes  dissimilis  Nitzsch.) 

Although  this  species  has  been  known  for  a  considerable  time,it  seems 
not  to  have  been  abundant  enough  to  receive  fiequent  notice. 

Denny  says:  "1  suspect  this  species  of  being 
of  rare  occurrence,  as  the  only  specimen  which 
I  have  examined  was  communicated  by  Mr. 
Thompson  from  Belfast,  and  that  being  a  female, 
1  am  precluded  from  describing  the  character- 
istics of  the  male." 

It  is  a  large  species,  2  to  2^  millimetres 
in  length,  and  Denny  describes  it  as  tawny 
in  color,  smooth,  shining,  and  pubescent,  with 
large  subquadrate  head,  a  short  transverse 
prothorax,  and  a  large  abdomen  with  the  side 
markings  confluent,  and  the  sutures  with  deep 
chestnut  bands.  It  has  not  as  yet  been  recorded 
for  this  country  that  we  are  aware  of,  though  Fio.22.-Gfon«Hi««cei»»mai* 
in  all  probability  it  occurs  here  as  well  as  in  <^'*^'»«°°y^>^^^^^^ 
Europe. 
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LOUSB  OP  THE  GUINEA  FOWL. 

(Ooniodes  numidianua  Denny.) 

We  have  only  the  record  given  by  Denny  (Monog.  Anop.  Brit.,  p. 
163,  PI.  xiii^  Fig.  7)  as  authority  for  this  species.  His  diagnosis  of  the 
species  is  as  follows :  ^<  Pale  straw-yellow,  shining  and  smooth,  margined 
with  black;  head  saborbicalar ;  abdomen  acaminate,  with  pitchy 
brown,  interrnpted  transverse  bands.''  He  states  that  "  the  only  speci- 
mens of  this  species  I  have  seen  are  two  males,  which  I  took  from  off 
a  pintado  {Numida  meleagris)P  Wo  have  not  had  the  opportunity  to 
search  for  this  species  and  can  not  say  whether  any  effort  has  been 
made  in  this  country  to  obtain  parasites  from  the  guinea  fowl.  It  is 
most  likely  that  a  careful  examination  of  a  number  of  the  fowls  would 
furnish  examples  of  this  species  and  possibly  still  others  not  yet  recog- 
nized. 


THE  PIGEON  GONIODBS. 

{Ooniodes  damioomis  Nitzsch.) 

According  to  Giebel  this  species  was  first  de- 
scribed by  Nitzsch,  and  his  reference  is  "  Zeit- 
schrift  f.  ges.  Naturwiss.,  1866,  xvii  119."  It 
is  a  rather  large  species,  a  little  more  than  two  1 
millimetres  in  length  and  of  a  brigh^brown  color. 
The  head  is  very  much  rounded  in  front  and 
strongly  angular  behind.  It  occurs  only  on  pig- 
eons, but  upon  these  appears  to  be  rather  com- 
mon, though  not  yet  met  with  in  our  own  collec- 
ting. 


Fio.  2Z.—0<miodet  damicor- 
nii,    (Oris^nal.) 


THE  LITTLE  PIGEON  GONIODES. 

(Ooniodes  wtnor  Piaget.) 

Piaget  (Les  Pediculines,  p.  256)  has  described  as  a  distinct  species, 
under  the  above  name,  a  form  quite  similar  to  the  preceding  but  smaller 
and  presenting  some  differences  of  the  antennae  and  form  of  the  head. 
According  to  this  author  it  is  found  on  the  domestic  pigeons  and  also 
on  Columha  tigrinay  C.  risoriay  and  C.  bitorquata.  It  has  not  to  our 
knowledge  been  recorded  in  this  country  as  yet,  but  is  likely  to  be 
found  along  with  the  other  forms. 


Digitized  by  VjOOQIC 
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LOUSE  OF  TURKEY. 

{Ooniodes  stylifer  Nitzsch.) 

Kitzsch  describes  this  species  in  Germar's  Magazine  (iii,  294),  and  it 

has  been  frequently  mentioned  since 
that  time.  It  was  also  described  by 
Schrank  under  the  name  of  Pedictdua 
meUdgris  (Faun.  Ins.  Aust.,  504).  It 
is  a  large  species,  3  millimetres  or 
more  in  length,  and  quite  readily  dis- 
tinguished from  other  common  species 
by  the  hind  angles  of  the  head,  which 
are  extended  backward  into  long 
styles  from  the  ends  of  which  extend 
strong  bristles.  The  thorax  is  an- 
gular with  a  black  margin  and  the  ab- 
domen is  pale  with  transverse  bands 
of  dark  color. 

The  species  probably  ha^  a  distri- 
bution equal  to  that  of  the  turkey 
itself,  and  with  the  other  species  com- 
,  mon  to  this  fowl  render  it  pretty 

FiG.24.—6<mioc2e«  «fy<\/«r  enlarged:    a, mouth  ui      •    r     4.    i 

parts;  6,  antenna.    (From  VerriU,  afterCuvier.)  thOrOUgniy  infestecl. 


THE  PEACOCK  GONIODES. 

( Ooniodes  fakicornis  Nitzsch. ) 

This  large  and  common  species  appears  to  have  been  first  recorded 
by  Eedi,  who  figured  it  under  the  name  of  Pulex  pavonis.  Since  that 
time  it  has  engaged  the  attention  of  Linna3us,  Frisch, 
Olfers,  Fabricius,  Stephens,  Schrank,  Nitzsch,  Bur- 
meister,  Stewart,  Panzer,  Denny,  Giebel,  Piaget,  and 
numerous  other  writers,  who  have  described,  figured, 
and  discussed  it  under  one  name  or  another,  from 
which  we  would  infer  that  it  must  have  been  one  of 
the  most  common  and  frequently  met  with  of  any  of 
the  parasites  of  our  domesticated  fowls. 

It  is  a  large  species,  3  to  4  millimetres  in  length, 
of  a  bright  reddish  yellow  Color,  with  a  large  head 
the  hind  angles  of  which  are  acute  and  prominent,  eomit,  (liter  Denny.) 
The  first  joint  of  the  antenna  in  the  male  is  large 
and  bears  a  prominent  tooth.  The  abdomen  is  broad, 
light  yellow,  with  prominent  transverse  lateral  bands 
extending  nearly  to  the  middle  line. 

Digitized  by  VjOOQ IC 


Fio.  25.— Goniode* /aid' 
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THE  PHEASANT  GOKIODES. 

(Ooniodes  oolchums  Denny.) 

This  species  is  not  likely  to  prove  of  any  special  interest  in  this  coun- 
try, and  we  will  simply  mention  it  and  repeat  the  diagnostic  description 
given  by  Denny : 

^*'  Bright  chestnut-yellow ;  head  subquadrate,  temporal  angles  obtase, 
thorax  with  a  broad  ferruginous  margin ;  abdomen  pale,  yellow-white, 
nearly  orbicular,  each  segment,  excepting  the  first  and  last  two,  with  a 
pitchy  black  arcuate  fascia." 

He  refers  this  species  to  the  insect  mentioned  nndto  the  name  of 
Pediculus  phasiani  by  Fabricius,  with  a  question  as  to  their  identity. 

GONIODES  GIGAS. 

Professor  Comstock,  in  his  Introduction  to  Entomology,  page  86, 
names  this  as  a  parasite  of  the  hen,  but  he  states  no  authority  for  the 
species  and  we  are  unable  to  find  any  other  reference  to  it 

LIPEUBUS  OF  THE  CHICKEN  AND  PHEASANT,  ETC. 

{lApeurus  heterographus  Nitzsch.) 

This  Species,  first  recorded  by  l^itzsch,  would  appear  from  the  writ- 
ings of  European  naturalists  to  be  rather  common,  but  it  has  not  to 
our  knowledge  been  taken  in  this  country,  a  fact  which  may  be  due 
rather  to  the  little  attention  that  has  been  given  to  collecting  these  in- 
sects in  this  country  than  to  their  absence. 

According  lo  the  figures  given  by  Piaget,  it  differs  decidedly  from 
the  varioMlis,  with  which  it  is  most  likely  to  be  confused,  in  having 
the  head  rather  narrowed  in  front  instead  of  inflated,  and  the  body  is 
much  stouter. 

Besides  occurring  upon  the  common  domestic  fowl,  it  is  said  to  occur 
upon  pheasants  of  certain  species. 

LOUSE  OF  THE  GUINEA   FOWL. 

(Lipeurus  numidce^  Denny.) 

Denny  described  this  species  under  the  name  of  Nirmus  numidce^  but 
Piaget  refers  it  to  the  genus  Lipeurus. 

It  is  characterized  by  Denny  as  "  livid  yellow,  shining  and  smooth ; 
head  subpanduriform,  lateral  margin  black ;  abdomen  with  two  fuscous 
interrupted  dorsal  fascisB.'' 

As  he  states  that  he  found  <<  two  specimens,"  it  would  appear  not  to 
have  occurred  in  great  abundance.  Digitized  by  VjUU^  it: 
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LOUSE   OF  THE  SHELDRAKE. 

(Lipeurus  tadorncB  Denny;  Lipeurus  lacteus  Giebel.) 

Denny  described  this  species  from  specimens  taken  from  the  shel- 
drake, and  cites  also  a  manuscript  name  of  Leach,  Ornithohiustadornce, 
which  he  assames  to  be  the  same  and  which  applied  to  specimens  in  the 
British  Museum.  The  species  was  later  described  by  Giebel  with  the 
name  lacteuSj  though  he  at  the  same  times  quotes  Denny's  name  without 
stating  any  reason  for  the  change. 

Piaget  states  that  he  prefers  the  name  chosen  by  Giebel  to  that  of 
tadorrue  in  order  to  avoid  as  much  as  possible  the  names  of  birds  upon 
which  the  parasites  have  been  found.  If  this  principle  were  carried  out 
it  would  involve  the  change  of  hosts  of  names  applied  to  members  of 
this  group  of  insects,  and  as  it  is  directly  opposed  to  the  well-estab- 
lished principle  of  priority  we  believe  the  name  applied  by  Denny 
should  be  restored. 

The  insect  is  characterized  by  a  milky- white  color,  the  surface  smooth 
and  shining,  the  head,  thorax,  &nd  abdomen  with  black  marginal  spots; 
it  is  elongate  in  form  and  the  head  heart-shaped. 

Professor  Gomstock  cites  it  as  occurring  also  upon  the  goose,  but  upon 
what  authority  we  are  unable  to  say,  as  tlie  authorities  consulted  men- 
tion it  only  as  a  parasite  of  the  sheldrake. 

THE  PIGEON  LIPEURUS. 

{Lip€urti8  haculus  Nitzsch.) 

This  is  another  of  the  species  that  was  given  a  name  and  figure  in 
the  work  by  Redi  more  than  200  years  ago.  It  was  also  described 
briefly  by  Linu4  under  the  name  of  Pedicultis  columhaej  but  since  the 
description  by  Nitzsch  in  1818,  under  the  name  of  Lipeurus 
baculus,  this  has  been  the  accepted  name,  and  has  been  used 
by  nearly  all  writers  since  that  time.*  It  is  not  strange 
that  it  attracted  the  attention  of  early  naturalists,  as  it 
occurs  in  wonderful  abundance  on  almost  every  pigeon 
that  may  be  examined,  and  its  striking  appearance,  due  to 
the  extreme  slenderness  of  the  body,  would  at  once  catch 
the  eye  of  the  observer. 

It  is  about  2  millimetres  in  length,  the  body  very  slen- 
der ;  the  head  and  thorax  are  of  a  bright  reddish-brown 
color,  while  the  abdomen  is  rather  dusky  with  a  series  oi 
FiQ.  M—Li-  patches  of  a  brown  color  corresponding  with  the  segments 
iil..(0.igiiiai.)  of  the  abdomen. 

*Giebel  names  and  describes  two  species,  hacillu8  and  haoulus^  referring  both  to 
Nitzsch,  and  placing  nnder  bacillus  the  form  which  all  other  aathors  refer  to  baciUiUf 
and  referring  to  haculua  a  form  not  separated  by  other  authors,  bat  which  he  de- 
scribes as  different  from  the  other  form.  It  seems  undesirable  to  add  names  without 
a  more  decided  difference  in  form,  and  we  agree  with  Piaget  in  uniting  both  under 
the  old  name. 
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So  far  as  known,  this  species  is  confined  to  pigeons,  and  there  seems 
no  danger  of  their  being  transmitted  to  other  fowls  with  wbich  they 
may  associate. 

Piaget  states  that  he  has  foaud  the  females  astray  upon  a  8ula  alha^ 
upon  a  Totanus  glottis  and  upon  a  Charadriua  minor y  only  in  the  last  case 
the  appendages  of  the  clypeus  wanting ;  the  last  segment  had  the  lobes 
more  acute  and  the  dimensions  were  less. 

Denny  described,  under  the  na^meQof  Nirmus  damformis^  what  appears 
to  be  the  young  of  this  species,  though  he  gives  measurements  for  males 
and  females,  which  would  seem  to  indicate  that  he  was  able  to  see  the 
sexual  organs.  In  all  the  specimens  we  have  examined  that  agree  with  his 
figure  and  description  of  this  form  we  have  been  unable  to  discover  the 
genital  organs,  which  makes  it  appear  that  they  are  immature,  and  they 
are  in  all  cases  associated  with  the  baculus,  with  which  they  seem  to 
agree  in  all  structural  characters.  The  body  is  shorter,  the  markings 
less  distinct,  and  the  rudiment  of  a  trabecula  is  more  prominent  than 
in  the  adults. 

It  seems  best,  therefore,  at  least  till  well  marked  males  and  females 
can  be  found,  to  consider  these  as  immature  baculus. 

Piaget  does  not  discuss  this  matter,  but  in  his  index  to  the  "Les 
Pediculines  "  he  gives  J\r.  claviformis  as  a  synonym  of  L.  baculus. 


THE  SQUALID  DXTCK  LOUSE. 
(Lipeurtts  squalidu^  Nitzsch.) 

According  to  Denny,  this  species  was  referred  to  by  Fabricius  under 
the  name  of  Pediculus  anatisj  and  it  seems  extremely 
probable  that  it  was  referred  to  under  other  names  by 
many  of  the  early  writers,  since  it  is  so  common  on 
many  species  of  ducks  that  it  is  hardly  possible  that  it 
should  have  been  entirely  overlooked.  The  first  defi- 
nite reference  to  it,  however,  is  the  description  by 
Nitzsch  in  1818;  and,  more  fortunate  than  some  of  the 
related  species,  this  has  been  allowed  to  hold  in  all 
subsequent  works,  and  so  far  as  we  know  there  are 
no  synonyms  for  its  specific  name. 

It  is  a  very  abundant  and  common  species  and  oc- 
curs on  a  great  many  different  species  of  ducks,  both 
wild  and  domesticated ;  indeed,  so  generally  does  itoc-' 
cur  on  the  difterent  species  of  the  genus  Anas  and  re- 
lated genera  that  we  may  almost  say  that  it  is  common 
to  all  species  of  the  family  including  the  ducks. 

It  is  quite  characteristic  in  appearance,  and  not 
likely  to  be  confused  with  other  species  on  the  same 
birds.    It  is  about  4  millimetres  (one-sixth  inch)  in 
length,  elongate  in  form,  and  of  a  light  yellowish  color,     '^Z 
with  dark  border  to  the  head,  thorax,  and  abdomen.  tguaildutriWf^^tl!)' 
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On  the  latter  this  border^is  broken  into  a  series  of  quadrate  patches 
correspondiug  with  the  segmeuts.  The  yoang  lack  the  definite  mark- 
ings of  the  adalts,  but  have  nearly  the  same  general  outline  of  body. 
The  annexed  figure  will  doubtless  enable  anyone  to  determine  with 
certainty  as  to  specimens  taken  from  ducks. 

(lApeurus  anseris  Gurlt.) 

Under  this  head  is  recognized  a  species  which  is  said  to  differ  from 
the  anseris  of  Linnaeus  and  other  authors,  which  is  referred  to  jejunis 
of  Nitzsch.  It  was  described  from  specimens  taken  from  the  domestic 
goose,  but  would  appear  to  be  rather  a  rare  species  since  it  has  not  been 
generally  recognized.  We  insert  it  upon  the  authority  of  Piaget,  who 
seems  to  consider  it  as  unquestionably  distinct  from  related  species, 
though  apparently  in  doubt  as  to  the  real  form  from  which  the  descrip- 
tions were  made. 

THE  LIPBXTRUS  OF  THE  GOOSE. 

(Lipeurus  jtjunus  Nitzsch.) 

It  is  generally  accepted  that  Eedi  had  this  species  in  hand  as  one  of 
the  different  parasites  which  he  figured,  and  it  has  certainly  been  re- 
ferred to  by  Linnaeus,  Albin,  Olfers,  and  others,  but  the  description  by 
Nitzsch  may  be  taken  as  the  first  strictly  technical  description  that 
would  separate  it  certainly  from  related  forms.  Denny  records  it  as 
taken  from  the  white-fronted  goose,  the  Brent,  the  wild  goose,  and  the 
bean  goose,  and  Piaget  adds  the  gray  goose^  Canada  goose,  domestic 
goose,  and  the  wgypticus. 

It  is  evident,  therefore,  that  it  is  generally  distributed  upon  members 
of  the  goose  family. 

.  We  have  not  had  specimens  in  band,  but  it  is  described  as  slender, 
pale  yellow- white,  with  a  pitchy  margin,  the  first  eight  segments  of  the 
abdomen  with  quadrangular  bands,  and  the  legs  dusky  above. 

THE   TURKEY  LOUSE. 

(Lipeurus  polytrapezius  Nitzsch.) 

This,  like  the  variabilis,  appears  to  have  been  one  of  the  earliest 
species  to  receive  recognition,  as  Linnaeus  cites  Eedi  (Exper.,  t.  II;  fig. 
2)  with  the  name  Pediculus  accipitriSy  while  he  himself  uses  the  name 
Fediculus  melea{jiridi8y  and  gives  a  brief  description,  which  probably 
refers  to  this  species.  Authors  have  quite  generally,  however,  followed 
the  name  given  by  Nitzsch,  as  above.  It  has,  doubtless,  been  common 
wherever  this  fowl  has  been  kept  and  is  one  of  the  familiar  species. 

It  is  of  rather  large  size,  3  to  3^  millimetres  (an  eighth  of  an  inch)  in 
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len|2^,  of  an  elongated  form,  having  a  pale,  yellowish  white  color,  and 
with  a  black  margin  around  the  body.  The  abdomen  is  long,  and  all 
the  segments  bat  the  last  are  marked  with 
a  grayish  brown  trapezoidal  spot  ou  each 
side. 

According  to  Denny,  "their  mode  of  pro- 
gression is  rather  singular,  as  well  as 
rapid.  They  slide  as  it  were  sideways 
extremely  quick  from  one  side  of  the  fiber 
of  a  feather  to. the  other,  and  move  equally 
well  in  a  forward  or  retrograde  direction, 
which,  together  with  theii*  flat  polished" 
bodies,  renders  them  extremely  difficult  to 
catch  or  hold.  I  have  observed  that  where 
two  or  more  genera  infest  one  bird,  they 
have  each  their  favorite  localities;  for, 
while  the  Ooniodes  stylifer  will  be  found 
on  the  breast  and  neck  of  the  bird,  the 
Lipeurus  polytrapezitis  will  be  congregated 

in  numbers  on  the  webs  and  shafts  of  the      ^^  2s.^Lipeuru,  poiytrapezim. 
primary  wing  feathers."  (After  Piagct.) 


THE  VARIABLE   CHIOKEN-LOUSE. 

(Lipeurus  variabilis  Nitzsch.) 

This  species  appears  to  have  been  recorded  as  early  as  1668  by  Eedi, 
later  by  Frisch,  unless  these  both  refer  to  Menopon  pallidunij  and  to 
have  received  a  brief  description  by  Linnaeus  {Fauna  Suecica^  No. 
1960)  under  the  name  of  Pcdiculus  capanis.  The  name  by  which  it  is 
now  universally  known,  however,  was  given  with  description  by  Nitzsch 
in  1818.  (Germar's  Mag.,  in,  292.)  While  no  very  extensive  literature 
seems  to  have  accumulated  in  reference  to. this  particular  species,  it 
is  of  course  included  in  the  many  articles  referring  to  poul- 
try lice  in  general.  It  does  not  seem,  however,  to  be  so  abun- 
dant as  some  of  the  other  species  infesting  the  common 
domestic  fowl. 

It  is  about  2  millimetres  (one-twelfth  of  an  inch)  in  length, 
'  the  body  elongated,  of  a  whitish  color,  and  smooth  and  shin- 
ing.   The  margins  of  the  body  are  black;  the  head  is  large, 
rounded  on  the  anterior  margin,  and  the  whole  appearance 
I  sufficiently  distinct  from  any  of  the  species  infesting  the 
^  I jr     chicken,  so  that,  with  the  aid  of  the  flguie,  there  can  be  no 
Fio  »  i».  difficultyindistinguishingitat  a  glance.    Denuysays:  *'Oom- 
pewruMvaria-  mou  ou  the  domcstic  fowl,  preferring  the  primary  and  second- 
D^'ny^^^'  *^y  feathers  of  the  wings,  among  the  webg  (C^f^y^h\ch^3^|^ve 
with  great  celerity."  ^ 
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THE  WHITE  SWAN  LOUSE. 

{Omithobitis  cygni  Denny ;  Omithobim  bucephalus  Giebel.) 

This  large  and  handsome  species  was  qaite  certainly  recognized  by 
Bedi  and  figured  by  him  and  has  received  freqaent  mention  since.  It 
is  a  conspicuous  species  and  appears  to  occur  in 
great  abundance  on  different  species  of  swans,  so 
that  it  is  readily  obtained.  It  has  been  recorded 
as  occurring  on  the  domestic  and  wild  swan  of  the 
old  world  as  well  as  the  numcua  and  Bewickii^  and 
we  have  taken  it  in  great  abundance  from  the 
common  swan  of  this  country,  probably  the 
Trumpeter  Swan. 

The  body  in  this  species  is  whitish,  but  so  trans- 
parent that  all  the  internal  organs  are  easily  seen 
through  the  body  walls.  There  are  black  points 
at  the  outer  hind  margins  of  about  four  of  the 
abdominal  segments,  as  shown  in  the  figure,  and 
the  last  segment  is  dusky  or  nearly  black.  It  is 
4  millimetres  long  (one-sixth  of  an  inch)  and 
the  body  rather  slender  and  decidedly  flattened. 
Altogether  this  species  seems  to  be  almost  as 
beautiful  and  as  graceful  in  its  movements  as  the 
bird  which  harbors  it.  Some  of  the  specimens 
we  have  secured  appear  to  contain  blood,  and  while  these  parasites 
are  not  supposed  to  extract  blood  from  their  hosts  it  is  possible  that 
they  may  at  times  burrow  deep  enough  to  secure  access  to  the  capil- 
laries or  feed  upon  blood  that  may  have  exuded  from  wounds  upon  the 
surface  of  the  body  of  the  bird. 


FlO.  ^.^OmithoHu9  cygni. 
(OrigiDal.) 


THE  LOUSE   OF  THE  CAT. 
{Trichodectes  stibrostratvs  Nitzsch.) 

While  it  is  possible  that  this  parasite  was  referred  to  by  Utto  Fabri- 
cius  about  the  year  1780  under  the  name  of  Pediculus  canis^  the  first 
certain  reference  to  it  appears  to  have  been  the  description 
by  Nitzsch  in  1818.  Since  that  time  it  has  been  referred 
to  by  nearly  all  writers  on  the  common  parasites  of  ani- 
mals, but  so  far  as  we  know  there  has  been  no  special 
description  of  the  different  stages,  and  we  must  assume 
that  there  is  no  important  departure  from  the  habits  of  xi 
species  that  are  more  thoroughly  known. 

It  is  a  little  more  than  a  millimetre  m  length  and  has 
much  the  appearance  of  the  species  occurring  on  other  do-    fil^.  ih-Tr^ 
mestic  animals,  but  is  distinguished  particularly  by  the  form  chodeete$  tubra- 
of  the  head,  which  is  quite  pointed,  and  the  under  part  of  the  n^*^'   ^^^'^' 
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front  of  the  head  is  hollowe<l  oat  iu  a  furrow  aboat  the  size  of  a  hain 
The  insect  will  often  be  foand  adhering  by  the  month  parts  with 
a  hair  so  closely  held  in  this  groove  that  it  is  somewhat  difficult  to 
tell  where  the  hair  begins  as  separate  from  the  insect. 

There  is  no  record  that  we  have  seen  that  indicates  its  presence 
on  any  other  animal  than  the  domestic  cat,  and,  judging  by  our 
own  observation,  it  is  only  occasionally  that  cats  become  infested 
with  it.  When  they  do  the  usual  remedies  may  be  administered,  es- 
pecially a  washing  with  kerosene  emulsion,  after  which  the  animal 
should  be  allowed  to  dry  in  a  warm  place,  as  the  fur  is  so  fine  that  they 
dry  slowly. 

THE  BITING  LOUSE  OF  THE  DOG. 

(Trichodectes  latus  Nitzsch.) 

Something  over  a  century  ago  DeGeer  mentioned  a  species  of  parasite 
on  the  dog  under  the  name  of  RidntiscaniSy  which  prob- 
ably referred  to  this  species,  and  another  mention  by 
Olfers  under  the  name  of  Pediculus  setosus  probably 
preceded  the  description  by  Nitzsch  under  the  name 
which  the  insect  has  borne  since  1818. 

Probably  every  one  who  has  had  much  to  do  with 
dogs  is  aware  to  what  an  extent  this  parasite  may  mul- 
tiply and  how  troublesome  it  is  to  this  friend  of  man. 
It  is  generally  believed  that  the  lice  are  more  trouble-  ^^^  ^Triehodecut 
some  to  puppies  than  to  old  dogs,  and  it  is  not  at  all  latui.  (After  DeDnj.> 
unlikely  that  the  insects  migrate  when  possible  from  older  to  younger 
animals. 

In  color  this  species  agrees  pretty  closely  with  the  other  species  and 
it  is  of  about  the  same  length  as  the  cat  louse,  a  little  more  than  1 
millimetre,  but  it  is  much  broader  in  proportion,  being  more  than  half 
as  wide  as  long,  and  the  head  is  short  and  the  front  but  slightly  curved. 

THE  LOUSE  OP  THE  BEAR. 

( Trichodectes  pinguis  Nitzsch.) 

Inasmuch  as  the  common  brown  bear  has  been  to  a  considerable 
extent  domesticated,  and  indeed  furnishes  a  means  of  support  to  a  cer- 
tain class  of  people,  it  seems  proper  to  introduce  mention  of  its  com- 
mon parasite  here.  The  species  was  described  by  Nitzsch,  and  appar- 
ently later  authors  have  done  little  more  than  quote  his  description. 
To  what  an  extent  bruin  suffers  from  the  company  of  his  guests  we  are 
not  aware,  but  they  probably  multiply  upon  him  as  on  other  animals 
and  cause  him  the  same  amount  of  annoyance. 

It  is  described  as  characterized  by  the  form  of  the  head,  which  is  sub- 
quadrangular.    It  is  nearly  2  millimetres  in  length.^'^'^'^"^  by  ^uu^ic 
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THE   LOUSE   OF  THE  LLAMA. 

{Trichodectes  hrevicepa  Rudow.) 

In  some  parts  of  South  America  the  llama  is  a  very  important  domes- 
tic  animal,  and  conseqaently  this  parasite  has  a  place  with  the  other 
species  included  in  this  work. 

This  species  was  described  by  Budow  in  1866,  but  as  we  have  not 
seen. specimens  we  must  leave  it  with  the  mere  mention.  It  is  said  to 
be  one  millimetre  in  length  and  doubtless  agrees  closely  with  the  other 
species  of  the  genus  in  appearance. 

THE  LOUSE   OF  THE  GOAT. 

{Trichodectes  climax  Nitzsch.) 

Since  this  species  was  described  by  Nitzsch  in  the  early  part  of  the 
present  century,  it  does  not  seem  to  have  received  very  frequent  no- 
tice and  Denny  does  not  appear  to  have  found  it  in  England.  We  have 
as  yet  not  found  it  in  this  country,  and  though  it  doubtless  occurs  occa- 
sionally among  the  goats  kept  here  would  seem  to  be  rather  rare. 

It  is  described  as  having  the  head  wider  than  long,  quadrangular  in 
shape,  and  the  body  in  the  female  nearly  two-thirds  as  wide  as  long, 
the  length  being  about  1^  millimetres. 

The  Trichodectes  cwprce  of  Ourlt  is  considered  by  Piaget  as  identical 
with  climax^  while  the  Tr.  caprce  of  Packard  is  not  mentioned  by  him, 
but  Professor  Verrill  has  expressed  the  opinion  that  it  is  equivalent  to 
limbatusy  mention  of  which  follows.  It  may  be  stated  here,  however, 
that  the  figure  given  by  Packard  agrees  well  with  Piaget's  figure  of 
climax.    It  may  be  that  all  of  these  are  but  varieties  of  one  species. 

{Trichodectes  limhatus  Gervais.) 

This  species  is  referred  to  the  Angora  Goat,  and  is  recognized  as  a  dis- 
tinct species  by  Giebel,  Piaget,  and  others.  It  is  the  species  to  which 
Professor  Verrill  thinks  Dr.  Packard's  capros  belongs.  Dr.  Packard 
does  not  state  upon  which  species  of  goat  he  found  his  specimens, 
but  it  is  probable  that  they  were  from  the  common  species,  and  if  so, 
and  inasmuch  as  his  figure  agrees  fairly  well  with  climax^  it  would  seem 
as  likely  to  belong  there. 

In  a  recent  bulletin  from  the  Bureau  of  Animal  Industry,  Dr.  Cooper 
Curtice  describes  these  forms  and  endeavors  to  establish  their  specific 
identity.  The  principal  points  urged  are  a  proportional  difference  in 
size  between  males  and  females,  a  difference  in  markings,  and  difference 
in  size  of  eggs,  but  these  are  all  variable  and  the  differences,  as  shown 
in  the  excellent  figures  accompanying  the  report,  are  so  slight  that  we 
are  the  more  impressed  with  the  view  that  they  are  the  same,  and  unless 
it  be  shown  that  they  do  not  interbreed  nor  survive  if  changed  from  one 
host  to  the  other  we  should  be  inclined  to  use  the  two  names  as  synonyms. 
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THE  LOUSE  OF  THE  SHEEP. 

(Trichodectea  8ph€Brocephalu8  WitzBch.) 

Redi  is  credited  with  the  recognition  of  this  species,  and  following 
him  Linnaeus  described  it  under  the  name  of  Pediculus  oviSj  and  later 
still  it  was  described  in  detail  under  the  name  given  above.  Denny's 
reference  to  it  would  indicate  it  as  rare  in  England  and  we  have  not 
met  it  here.  If  it  is  of  rare  occurrence  it  may  be  considered 
as  fortunate,  for,  if  abundant,  it  would  be  rather  difficult  to 
contend  with  on  account  of  the  long  wool  of  the  host. 

The  name  indicates  its  characteristic  feature,  namely,  the 
rounded  head.  The  color  agrees  closely  with  the  related 
species. 

Where  it  occurs  it  would  be  the  best  plan  to  pay  close  at- 
tention to  destroying  them  at  the  time  of  clipping  the  sheep 
even  if  they  are  but  few  in  number,  as  at  any  other  time  the    fig.33.— tw- 
labor  of  makmg  thorough  applications  for  them  is  greatly  rocephaiuM. 

increased.  (After  Denny.) 

THE  BITING  LICK  OF  HORSES,   MULES,   ASSES,  ETC. 

[Trichodectes  cgwi  of  Authors.) 

The  original  reference  by  Linnaeus  to  the  lice  of  horses  and  asses 
under  the  name  of  Pediculus  equi  most  certainly  refers  to  the  common 
Trichodectes  infesting  these  animals,  but  Piaget  has  reached  the  conclu- 
sion that  this  reference  is  to  the  form  subsequently  described  by  Giebel 
as  Trichodectes pilosus J  and  that  the  form  described  by  Denny  as  equi,  and 
which  has  since  almost  universally  been  treated  as  theLinnaBan  species, 
was  in  reality  a  different  insect  from  that  described  by  Linnaeus  under 
the  same  name.  He  therefore  describes  this  form  under  the  name  of 
parumpilosus.  It  Is  certainly  somewhat  confusing  to  be  obliged  to  drop 
the  familiar  designation  for  so  common  a  species,  and  were  it  not  that 
this  conclusion  has  been  reached  by  one  who  is  probably  the  highest 
living  authority  regarding  these  insects  we  should  hesitate  to  introduce 
the  change.  The  figures  given  by  Piaget,  however,  leave  no  question 
that  there  is  a  decided  difference  between  pilosus  and  parumpilosus^ 
and  it  is  equally  certain  that  our  common  si)ecies  belongs  to  the  latter 
form;  so,  if  there  is  no  question  as  to  Linnaeus  having  the  form  pilosus  in 
hand,  we  certainly  have  no  right  on  technical  grounds  to  apply  the  term 
equi  to  our  common  form.  We  will  therefore  introduce  descriptions 
and  comparisons  of  the  two  forms  and  adopt,  for  the  present  at  least, 
and  on  the  authority  of  Piaget,  the  names  given  in  his  **Les  Pedicu- 

lines.^ 

{Trichodectes pilosus  Giebel.) 

This,  according  to  Piaget,  is  the  form  originally  designated  by  Lin- 
naeus as  equij  and  which,  if  that  is  correct,  was  the  basis  for  a  name 
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Fio.  Si. —TriehodeeUt 
pUoiu*.  (After  Piaf^et.) 


which  has  been  widely  used  to  designate  the  biting  lice  of  the  members 
of  the  horse  family.  The  original  reference  dates  back  considerably 
more  than  a  centary,  and  doubtless  the  insect  was  familiar  many  cen- 
tnries  before  that,  as  the  horse  and  ass  have  been  too  familiar  as  domes- 
tic animals  to  allow  of  the  parasites  common  to  them  escaping  entirely 
the  notice  of  man. 

According  to  Piaget  this  occurs  upon  both  the  ass  and  the  horse, 
while  the  following  species  he  has  found  only  on  the  horse. 
We  have  not  been  fortunate  enough  to  secure  examples  of  this  form, 
though  we  have  the  other  in  great  abundance,  so  we 
are  compelled  in  describing  to  depend  upon  the  excel- 
lent description  and  figures  of  Piaget,  the  latter  being 
reproduced  here  for  comparison.    The  head   in  this 
form  is  shorter  and  less  rounded  in  front,  that  of  the 
male  being  still  less  rounded  than  the  female,  while 
the  abdomen  is  more  slender  and  tapering.    The  trans- 
verse bands  are  also  represented  as  less  conspicuous. 
Perhaps  the  most  striking  point,  however,  is  the  posi- 
tion of  the  antennae,  which  stand  well  forward  on  the 
head,  so  that  the  front  border  of  the  head  and  base  of 
the  antennae  are  nearly  in  line. 
The  habits  of  the  species  and  the  remedies  applica- 
ble to  it  are  naturally  identical  with  those  of  the  other  related  si)ecies. 

{Trichodectes  parumpilosus  Piaget.) 

While  it  does  not  seem  possible  that  all  the  writers  previous  to  Denny 
should  have  overlooked  this  form,  which  appears  to  be  the  more  com- 
mon one,  at  least  on  the  horse,  it  may  be  true  that 
Denny  was  the  first  to  give  it  a  thorough  descrip- 
tion and  careful  drawing.  He  speaks  of  it  as  com- 
mon on  the  horse  and  ass,  but  Piaget  says  he  has 
never  found  it  on  the  ass  and  there  is  of  course  a 
possibility  that  Denny  did  not  distinguish  between 
this  and  the  preceding  species. 

In  this  species  the  head  is  decidedly  rounded  in 
front,  the  antennae  inserted  well  back,  so  that  the 
head  forms  a  full  semicircle  in  front  of  the  base  of 
the  antennae.  The  abdomen  is  more  slender  and 
tapering  than  in  scalaris,  but  less  so  than  in pilosuSj 
as  shown  in  Piaget's  figures.  The  color  is  much 
the  same  as  in  the  allied  species,  the  head,  thorax, 
and  legs  being  a  bright  reddish  brown  or  chestnut 
and  the  abdomen  of  a  dusky  yellowish  color,  with 
about  eight  transverse  dusky  bands  occupying  the 
central  or  anterior  portions  of  the  segments  and 
extending  from  the  middle  line  a  little  more  than  half  way  to  the  mar- 


Fig.  35.—Trichodeetei  parum- 
pUoMus.    (OrigiDitL) 
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gin.  They  are  hardly  as  conspicaous  as  in  acalaris  and  apparently 
rather  longer  and  more  conspicuous  than  in  pilosus* 

Piaget  describes  two  varieties  of  this  species,  one  from  the  Burchell's 
Zebra  {EqutLS  burchelli)  which  he  calls  var.  ocellata  on  account  of  a 
series  of  eye-like  uncolored  spots  on  the  abdomen,  and  the  other  from 
the  small  horses  of  Java,  var.  tarsata^  which  has  the  second  joint  of  the 
tarsi  particularly  developed  and  which  he  mentious  as  in  some  respects 
approaching  piLoBus. 

The  habits  of  this  species  are  well  known  and  have  received  mention 
for  many  years.  They  seem  to  accumulate  more  particularly  upon  colts 
or  horses  in  pasture,  but  their  presence  becomes  most  manifest  in  the 
latter  part  of  the  winter,  when  they  may  become  so  numerous  as  to  cause 
great  irritation  to  the  animals  infested.  They  occupy  more  particularly 
the  region  of  the  neck,  and  also  accumulate  around  the  base  of  the  tail 
and  between  the  legs,  and  the  animals  will  frequently  rub  bare  places  in 
these  regions  in  their  attempts  to  rid  themselves  from  the  irritation. 

It  is  unnecessary  to  give  any  special  notice  regarding  treatment,  as 
they  must  be  attacked  on  the  same  plan  as  other  species. 

Even  if  it  proves  that  this  species  does  not  ordinarily  infest  the  mule 
or  donkey  it  would  be  policy  not  to  allow  these'  animals,  if  infested,  to 
associate  with  horses,  as  we  have  no  assurance  as  yet  that  they  can  not 
thrive  on  any  of  the  members  of  the  equine  family. 

BITING  LICE   OF  CATTLE. 

{Trichodectes  scalaris  Nitzsch.) 

This  species,  which  is  a  very  abundant  one  upon  cattle  and  occurs 
the  world  over,  appears  to  have  been  first  tech- 
nically described  by  Linnaeus  (System.  Naturae, 
VII,  p.  1017,  Ko.  9,)  under  the  name  of  Pedicultis 
boviSj  and  evidently  the  same  species  is  referred 
to  under  the  name  of  Pediculus  tauri  (Fauna 
Suecicay  1946).  Notwithstanding  these  descrip- 
tions, boiU  of  which  were  under  a  different  genus' 
from  that  in  which  it  is  now  placed,  the  species 
was  again  described  by  Nitzsch  (Germar's  Mag- 
azine, III,  296)  under  the  name  of  Trichodectes  sea- 
lariSy  and  it  has  been  known  by  this  name  in  all 
of  the  numerous  writings  subsequent  to  this 
description.  It  has  been  treated  by  all  writers 
upon  the  parasites  of  animals  and  is  one  of  the 
best  known  species  of  parasitic  insects.  The 
effects  upon  the  cattle  infested  are  often  quite 
serious  oft  account  of  their  great  number,  but  «... 

they  are  apparently  less  injurious  than  the  sue-  (Orif^nai.) 

torial  species  which  infest  cattle.    This  injury  depends,  of  course,  upon 


*  The  hair  line  in  tbe  figure  is  about  one-fifth  longer  than  it  shonld  be. 
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the  nambers  occurring  upon  the  individual,  and  somewhat  upon  the 
irritability  of  the  animal  infested.  This  species  much  resembles  the  form 
occuring  upon  horses,  but  is  somewhat  shorter,  and  the  abdomen  tapers 
less  towards  the  extremity ;  the  dark  bands  across  the  abdomen  are  also 
more  distinct.  They  are  generally  found  in  greatest  abundance  in  the 
spring  of  the  year,  at  which  time  adults  and  eggs  are  discovered  in 
great  numbers.  Their  development  corresponds  with  the  other  species, 
and  they  are  subject  to  the  same  methods  of  attack. 

They  are  very  distinct  from  the  suctorial  species  in  appearance,  and 
this  difference  is  recognized  by  practical  men,  who  speak  of  them  as 
the  "little  red  lice,''  as  contrasted  with  the  "  blue  lice,'' and  they  recog- 
nize too  the  difference  in  the  trouble  caused  by  the  two  species. 

The  application  of  kerosene  emulsion  or  of  tobacco  decoction  at  sea- 
sous  when  this  is  practicable  is  effective,  and  we  have  found  the  proc- 
ess of  fumigation  described  in  the  chapter  on  remedies  to  be  effective, 
and  this  of  course  is  applicable  at  all  seasons  of  the  year,  even  in  cold 
weather,  without  danger  to  the  animal. 

FAHIL7  IIOTHEIBiE. 

LOUSE   OF  THE  DOVE. 

(Menopon  giganteum  Denny.) 

This  species  of  louse  infesting  doves  is  described  by  Denny  ( Anop. 
Brit.,  226,  f.  2,  pi.  21).  It  does  not  appear  to  have  been  commonly  ob- 
served since  that  time.  A  species  is  described  under  the  name  of 
Menopon  latum  (Piaget,  Les  Pedic,  457),  which  is  probably  the  same 
as  Menopon  giganteum.  As  the  species  is  evidently  not  a  very  abun- 
dant one,  and  the  habits  and  remedies  for  this  species  are  very  similar 
to  those  for  the  Menodon  pallidum^  it  is  not  necessarj^  to  enter  into  de- 
tail as  to  treatment.  According  to  Denny,  it  is  of  a  yellowish  brown 
color,  shining,  the  head  with  a  small  brown  patch  on  each  side,  the 
prothorax  with  a  cruciform  depression  and  the  lateral  margin  reflected* 

THE  COMMON  HEN-LOUSE. 

(Menopon  pallidum  Nitzsch.) 

This  species,  probably  the  most  abundant  of  all  the  lice  infesting 
poultry,  has  been  a  familiar  creature  in  the  writings  of  entomologists 
and  also  in  all  the  literature  of  poultry  raising. 

It  was  evidently  recognized  by  Redi  (Exper.,  tab.  16,  Fig.  1),  who 
figured  it  under  the  name  of  Pulex  capL  Linnseus  described  it  as  Ped- 
iculus  galUnce  (Syst.  Nat.,  1020,  32),  and  it  is  also  mentioned  by  Panzer 
under  the  same  name.  Olfers  described  it  under  the  name  of  Nirmus 
trigonocephalus^  and  Nitzscb,  recognizing  its  true  generic  relations,  gave 
it  the  name  of  Menopon  pallidum.    While  Denny,  Oiebel,  and  Piaget 
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all  agree  in  referring  the  figure  by  Bedi  to  this  species,  Linuseas  places 
it  tinder  his  Pediculus  caponis,  which  is  equivalent  to  Lipeurus  vari- 
abilis "S. 

The  annoyance  that  this  one  species  causes  poultry 
is  probably  equal  to  that  of  all  the  other  species  com- 
bined, for  it  occurs  in  great  abundance  and  almost 
every  fowl  examined  will  be  found  infested.    Then,  too, 
it  passes  readily  to  other  species  ot  birds,  and  many  in- 
stances are  recorded  where  horses  kept  near  henroosts 
have  been  very  seriously  troubled  by  them.    Some  of 
these  accounts  seem  hardly  credible  taken  in  connec- 
tion with  the  habits  of  the  insect,  and  we  are  inclined 
to  think  that  the  worst  cases,  at  least,  may  have  been    p,Q    n.-umopim 
due  to  the  presence  of  itch  mites  on  the  poultry  and  pafluium.    (After 
the  migration  of  them  to  the  horses,  though  in  such  case  ^®°"y>- 
we  should  expect  the  fowls  themselves  to  show  more  serious  injury.    It 
is,  at  any  rate,  important  to  keep  lousy  chickens  away  from  horses. 

The  louse  is  pretty  easily  distinguished  from  other  common  species 
infesting  the  hen  by  its  light  color  and  its  great  activity,  running  with 
great  celerity  among  the  feathers  and  from  them  upon  the  hands  of 
persons  holding  fowls.  It  is  from  1  to  1^  millietres  in  length,  rather 
slender,  and  of  a  light  straw-yellow  color. 

Remedies  for  this  species  must  aim  to  reach  the  hiding  places  of  the 
lice  on  the  roosts  and  in  the  cracks  of  the  walls  of  the  henhouse  as  well 
as  to  destroy  those  on  the  fowl.  Thorough  fumigation  and  whitewash- 
ing, with  careful  attention  to  cleanliness,  will  do  much  to  keep  them  in 
check.  Pyrethrum,  kerosene,  etc.,  may  be  used  direct  upon  the  fowls^ 
and  if  they  are  liberally  supplied  with  ashes  and  road  dust  they  will 
do  much  to  protect  themselves. 

{Menopon  biseriatum  Piaget ;  Menapon  stramineum  Nitzsch.) 

Under  the  above  name  Piaget  describes  a  species  of  louse  taken  from 
the  OallapJuisis  cuvieri^  and  which  he  speaks  of  as  occurring  also  on 
the  domestic  fowl,  the  pheasant,  and  other  birds.  He  says  "  Sur  un- 
OalloplMsis  [Euplocamus)  cuvieri  j'ai  retrouv6  le  m^me  parasite  sur  un 
Oallus  domesticua,  sur  un  Phasianus  colchictia^  sur  un  Pavo  apidferus 
male  et  femelle  en  assez  grand  nombre  et  dernierement  aussi  sur  une 
Melea^gris  gallopavo.  II  se  lapproche  ^videmment  du  stramineum  de 
N.,  promenant  d'une  Meleagris  gallopavo,  dommage  que  la  diagnose  de 
Giebel  (Epiz.,  p.  291)  soit  trop  vague  pour  I'identifier,  mais  plus  en- 
core du  Pediculus  Meleagridis  de  Panzer  (51  f.  20).  Peut-fitre  est-ce  le 
parasite  de  Schrank  No.  1019,  recueilli  sur  le  m^me  oiseau." 

Itseemsvery  probable  that  the  description  of  Panzer,  Nitzsch,  Giebol, 
and  Piaget  all  apply  to  the  same  insect,  and  if  such  is  the  case  it  would 
21122— No.  7 4 
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carry  the  recognitioD  of  the  species  back  to  1793  when  it  was  described 
by  Panzer  andcr  the  name  of  Pediculus  melecLgridis. 

It  woald  seem  to  be  confined  more  particalarly  to  the  PhasianidaB, 
and  of  these  to  infest  particularly  the  peafowls  and  tnrkey,  its  occur- 
rence on  the  hen  being  only  occasional.  It  would  evidently  pass  readily 
from  any  of  these  birds  to  others  in  the  same  family. 

THE  PHEASAlA  MBNOPON. 

{Menopon  fulvo  maculatum  Denny ;  Menopon  produdum  Piag.) 

Denny,  in  his  Monograph  published  in  1842,  describes  and  figures, 
under  the  name  of  Menopon  fulvo  maculatunty  a  species  of  louse  occurring 
on  the  quail  and  pheasant  Piaget  describes  also  a  species  occui-ring 
on  pheasants  {Phaaianm  pictua  and  P.  colchicu8)y  which  he  considers  as 
probably  the  same  as  Denny's,  though  neither  the  description  nor  the 
figure  enable  him  to  determine  certainly. 

According  to  Denny,  *^  It  is  fulvous  yellow  aQd  pubescent;  head  semi- 
lunar, with  a  pitchy  transverse  spot  on  each  side ;  abdomen  clavate, 
with  pale  spots  on  the  lateral  margin." 

Piaget  says  it  is  very  similar  to  M.  pallidunij  though  distinct,  and 
calls  the  color  "  jaune  ocre,  fauve  sur  les  cot6s  de  Fabdomen." 

Piaget  also  describes  a  variety  {major)  taken  from  the  Lophophams 
resplendens. 

THE  PEACOCK  LOUSE. 

{Menopon  phmtomum  Nitzsch.) 

This  species  is  apparently  confined  to  the  peafowls,  as  since  its  de- 
scription in  1818  it  has  been  taken  only  from  these  birds.  Piaget  states 
tiat  it  occurs  on  three  different  species,  Pavo  spiciferusj  P.  cristatus^  and 
P.javanicus.  It  has  not  been  recorded  from  this  country,  but  is  likely 
to  be  found  by  searching  these  binls. 

LOUSE  OF  THE   GUINEA  HEN. 

{Menopon  numidce  O.) 

Oiebel  seems  to  have  been  the  first  to  have  mentioned  this  species 
and  we  may  infer  that  it  is  usually  not  abundant  Piaget  speaks  of  it 
as  similar  to  the  Menopon  phcestomum  ^. 

We  have  not  had  opportunity  to  make  careful  search  for  it,  but  it 
doubtless  occurs  on  guinea  fowls  in  this  country.  It  would  probably 
be  difficult  for  an  ordinary  observer  to  distinguish  between  this  and  the 
common  species  infesting  hens,  and  even  if  noticed  in  abundance  on 
guinea  fowls  it  would  very  likely  escape  mention,     ^g.^.^^^  ^^  v^uuy  ic 
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LOUSE   OF  DUCKS. 

{Trinoton  luridum  Nitzsch.) 

Bedi  seems  to  have  been  the  ftrst  to  give  mention  of  this  very  com- 
mon species,  it  being  figured  in  the  Exper.,  PI.  xii,  as  the  louse  of  the 
Teal.  It  is  also  figured  by  Albin  (PI.  46)  under  the  same  common 
name  as  quoted  by  Denny.  Nitzsch  described  it  in  1818  under  the  name 
given  above,  and  the  species  has  been  fortunate 
enough  not  to  have  received  any  other  designation 
since,  although  it  hasbeen  mentioned  in  most  of  the 
works  referring  to  the  parasites  of  domestic  fowls  or 
the  parasites  of  birds.  It  is  a  very  common  species 
and  occurs  on  a  great  many  different  species  of  ducks,  1 
so  that  it  is  unnecessary  to  try  and  enumerate  the 
hosts.  So  far  as  we  have  seen  or  can  learn  from  rec- 
ord, however,  it  is  not  known  to  occur  en  birds  outside 
of  the  duck  family  {Anatidce). 

Its  nearest  ally  is  the  goose  louse,  to  be  mentioned 
next,  and  it  is  easily  distinguished  from  that  by  the  dif- 
ference in  size  and  the  more  distinct  markings  in  this 
species.  The  markings  are  shown  in  the  accompany- 
ing figure,  their  distribution  on  the  head,  thorax,  and 
abdomen  being  clearly  indicated ;  the  abdomen  is  a  fio.  3&~7Vtnoton  htH. 
trifle  narrower  and  the  sides  a  little  more  parallel  **""*•  <0'^k*"»i> 
than  in  some  specimens  observed.    It  is  4  to  5  millimetres  in  length. 


LOUSE  OF  THE  GOOSE  AND  SWAN. 

{Trinoton  conspurcatum  Nitzsch.) 

This  species  was  evidently  recognized  at  an  early  date,  and  is  said  to 
be  mentioned  by  Sulzer  under  the  name  of  Pediculus  anseris,  Nitzsch 
described  it  in  L818  under  the  name  which  has  been  universally  adopted 
since,  and  it  has  received  frequent  mention  since  that  time.  It  is  very 
similar  to  the  Trinoton  luridum^  but  may  generally  be  easily  separated 
by  the  more  diffuse  coloring  and  its  larger  size,  being  6  millimetres  (3 
lines  according  to  Denny)  in  length.  The  two  species  are  not  known  to 
infest  the  same  kinds  of  birds.  This  species  occurs  on  a  number  of 
species  of  geeseand  swans,  and  on  one  gull;  accordingto  Denny  on  the 
common  domestic  goose,  on  the  Lams  oanu»^  and  Cygnus  bewickii ;  on 
Cygnus  olor^  according  to  B'urmeister ;  on  C.  musictM  and  olor^  according 
to  Piaget;  and  on  Anser  ruficollisj  according  to  Grube. 

While  the  Trinoton  luridum  we  have  found  to  be  rather  common  in 
Arnica,  the  conspurcatum  has  not  been  met  with,  but  the  opportunities 
forexamining  geese  have  been  limited.  Digitized  by  v^uu^ic 
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LOUSE  OF  THE  GOOSE. 

{Trinoton  lituratum  Nitzsch.) 

This  quite  distiuct  species  of  louse  has  been  known  to  entomologists 

since  1818,  when  it  was  described  by 
Nitzsch.  Denny,  however,  did  not  re- 
cogoize  the  application. of  the  descrip- 
tion to  this  form  and  redescribed  it 
under  the  name  of  Trinoton  squaUdum. 
Later  writers,  however,  have  adopted 
\  ""jj  the  earlier  name  and  there  will  probably 
^be  no  further  confusion  regarding  it. 

It  is  quite  easily  distinguished  from 
the  other  species  of  Trinoton,  being 
considerably  shorter,  smaller,  and  of 
a  nearly  white  color. 

It  occurs,  according  to  Denny,  on 
Anser  albifronsy  the  domestic  goose, 
and  on  Anas  clypeata.  It  is  also  re- 
ferred to  the  Smew,  and  Piaget  states 
that  it  is  has  been  taken  from  Dendro- 

F.o.Z,.-Trinofon  lituratum.    (Original)       ^i'^^    arboTCa  ^ud  AnSCT  albifrons. 


THE  PIGEON  LOUSE, 

[Colpocephalum  longicaudum  Nitzsch.) 

Nitzsch  described  this  form,  which  occurs  on  pigeons,  in  1818,  but  it 
was  again  described  by  Denny  in  1842,  who  gave  it  the  name  of  turhi- 
naium,  Giebel  retained  both  these  names,  evidently  considering  that 
they  referred  to  distinct  species,  but  Piaget  has  placed  them  together. 

The  species  would  not  seem  to  be  so  abundant  as  some  of  the  other 
species  of  Pigeon  lice,  and  it  has  not  been  found  as  yet  on  pigeons  that 
we  have  had  an  opportunity  to  examine. 

It  does  not  appear  to  have  been  found  on  any  other  birds,  but  has 
been  taken  from  the  common  domestic  pigeon  and  also  the  Turbot. 


THE   SWAN  LOUSE. 

{Colpocephalum  minutum  Kudow.) 

Budow  seems  to  have  been  the  first  to  recognize  this  species,  though 
its  occurrence  upon  the  swan  {Gygnm  mttsicus)  makes  it  rather  strange 
that  it  should  have  escaped  observation  so  long.  It  is  a  very  small, 
species,  as  would  be  inferred  from  the  name,  and  this  may  account  in 
part  for  its  not  having  been  earli*  r  noticed.  Digitized  by  Vjuuy  ic 
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It  has  not  been  recorded  from  this  coontry,  bat  may  be  looked  for 
upon  our  species  of  swans,  as  the  lice  infesting  these  birds  are  generally 
widely  distributed. 

LOUSE   OF  THE  GUINEA  PIG. 

(OyraptM  gracilis  Nitzsch.) 

'  The  Guinea  pig  is  perhaps  a  rather  unimportant  fac- 
tor among  the  domesticated  animals,  but  it  supports  its 
due  quota  of  parasites,  nevertheless,  and  they  require  a 
brief  mention  at  least.  They  are  quite  interesting  in  ^ 
structure,  diflTering  largely  from  any  of  the  species  con- 
sidered hitherto. 

The  one  to  first  receive  notice,  and  probably  the  one 
here  given,  was  referred  to  by  Schrank  under  the  name        *^.v]i 
of  Pediculus  porcelli,  but  Nitzsch,  in  1818,  described  it    «f^^^^ 
as  Oyropvs  gracilis^  a  name  which  has  been  used  by  all       ii-*  vij 
subsequent  writers. 

It  is  referred  to  generally  by  writers  on  the  subject 
and  would  seem  to  be  a  fairly  common  species  where  ^^ 
guinea  pigs  are  kept.    It  has  not  been  met  with  in  this 
country  so  far  as  records  show,  but  may  be  looked  for 
with  great  probability  of  success  in  any  place  where      msw^ 
guinea  pigs  are  kept  in  numbers.  «^-^-  * 

Denny  characterizes  it  as  "elongate,  pale,  fulvous- 
yellow,  finely  pubescent  5  head  and  thorax  darker,  seg- 
ments of  the  abdomen  with  transverse  striated  fascia  at   rio.  40.— Gyrop«» 
the  sutures;  tarsi  and  ungues  very  short  and  minute."  Jj^n^y '*'*    (^.fter 

(Oyropus ovalia  Nitzsch.) 

This  is  a  form  closely  related  to  the  preced- 
ing species,  and  observed  and  described  by 
Nitzsch  at  the  same  time.  It  differs  from  that 
species  in  the  much  shorter  and  broader  body, 
and  is,  according  to  Denny,  "pale  yellow- 
white;  head  and  thorax  bright  ferruginous, 
the  former  transverse;  temporal  lobes  pro- 
duced ;  abdomen  large,  nearly  orbicular;  legs 
thick,  the  two  posterior  pairs  curved ;  ungues 
long,  curved,  and  strong.'' 

The  scanty  hair  of  the  guinea  pig  makes  the 
application  of  washes  for  the  destruction  of  the 
lice  a  very  simple  matter,  so  that  wherever  it 
is  a  matter  ot  importance  there  need  be  no 
^HBenny*')  "  ^  diflftculty  in  ridding  the  animals  of  the  para- 

sites. 
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LOUSE  OF  THE  POCKET  GOPHEB. 

{Trichodectes  geamydisj  n.  sp.) 

Belated  to  the  Trichodectes  infesting  the  larger  mammals  is  a  species 
which  has  been  taken  in  immense  nambers  from  the  Pocket  Gopher 
( Oeomya  bursarius ),  at  Ames,  Iowa.  It  was  first  taken  in  1883  and 
since  then  has  been  collected  from  a  great  number  of  individuals,  and 
I  have  also  seen  specimens  taken  from  the  western  gopher,  Thomomys^ 
in  a  collection  of  parasites  kindly  loaned  me  by  Mr.  S.  E.  Oassino. 

Body  robnst  and  rather  hairy.  Antennte  very  long,  the  basal 
segment  enlarged,  the  head  with  a  deep  semicircalar  incision  in 
front. 

The  head  is  rather  wider  than  long  and  the  antennse  are  situ- 
ated somewhat  posterior  to  the  middle  and   nsnally  direoted 
backward,  very  large  and  long,  the  joints  nearly  eqaal  in  length, 
bat  the  basal  are  mnch  enlarged  in  the  male.    Head  with  a  deep 
semicircular  iocision  on  the   otherwise    semicircalar   anterior 
border,  the  posterior  border  slightly  trilobed.    Thorax  short  and 
broad  ;  satare  distinct ;  abdomen  ovate,  tapering  regularly  and 
rapidly  to  the  anal  segment.    Genital  apparatus  of  male  distinct. 
The  hairs  are  distributed  evenly  over  bolder  of  head  and  side« 
Fio.  42.— IVteAod«cte«  of  body ;  four  central  segments  of  abdomen  with  transverse  rows 
geomydis.  (Onginal.)    of  stronger  hairs  or  weak  spines,  and  the  lateral  posterior  angles 
of  all  segments  bat  the  first  with  long  bristles.    Length,  1  millimetre. 

The  antennse  in  male  and  the  deep  frontal  incision  separate  this  from  any  species 
known  to  me,  and  I  think  there  is  no  qaestion  as  to  its  being  a  distinct  species. 
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Department  of  Agbioulture, 

Division  op  Entomology, 
Washington,  D.  0.,  May  25, 1886. 
Sir:  I  have  the  honor  to  submit  for  publication  Bulletin  No.  8  from 
this  Division.  On  account  of  the  concurrence  the  present  year  of  two 
extensive  broods  of  the  Periodical  Cicada,  the  one  a  17-year,  the  other 
a  13-year  brood,  the  inquiries  in  reference  to  this  insect  will  be  excep- 
tionally numerous,  and  have,  in  fact,  already  begun  to  reach  the  De- 
partment. With  the  view  of  meeting  the  demand  for  information  upon 
the  subject,  and  with  the  further  view  of  soliciting  data  that  will  enable 
me  to  more  completely  map  out  the  geographical  limits  of  these  two 
broods,  I  have  prepared  this  Bulletin,  It  is  based  upon  an  article  pub- 
lished seventeen  years  ago,  in  my  First  Eeport  on  the  Insects  of  Mis- 
souri, and  is  in  fact  to  be  looked  upon  as  a  revised  edition  of  that  article, 
with  the  omission  of  such  passages  as  had  but  a  local  or  temporary  inter- 
est, and  the  addition  of  such  chronological  data  as  I  have  accumulated 
during  the  intervening  time. 
Respectfully, 

0.  V.  RILBY, 

JEntamologist 

Hon.  NOBMAN  J.  COLMAN, 

Commissioner  of  Agriculture. 
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THE  PERIODICAL  OR  SEVENTEEN-YEAR  CICADA  AND 
ITS  THIRTEEN-YEAR  RACE. 


The  metamorphoses  of  insects,  their  instructive  industry,  their  quar- 
rels and  their  instincts  afford  abundant  food  for  our  love  of  the  marvel- 
ous 5  but  few  species  can  claim  such  a  singular  history  as  can  our  Peri- 
odical Cicada.  We  are  moved  to  admiration  in  contemplating  the  fact 
that  an  insect,  after  living  for  nearly  seventeen  years  in  the  bowels  of 
the  earth,  should  at  last  ascend  from  its  earthy  retreat,  change  its 
sluggish,  creeping,  and  wingless  form,  and,  endowed  with  the  power  of 
flight,  become  a  denizen  of  the  air  and  enjoy  the  full  glory  of  the  sun. 
But  our  wonder  increases  when  we  reflect  that  this  same  insect  has  ap- 
peared in  some  part  or  other  of  the  United  States  at  regular  intervals 
of  seventeen  years  for  centuries,  aye,  for  ages,  in  the  past!  Long  ere 
Columbus  trod  American  soil  this  lowly  insect  must  have  appeared 
regularly  at  its  appointed  time.  It  must  have  filled  the  woods  with  its 
rattling  song,  when  none  but  wild  beasts  and  savages  were  present  to 
hear  it.  To  me  there  is  something  pleasant  in  the  idea  that  through 
its  periodicity  we  aye  enabled  with  tolerable  certainty  to  go  back  in 
thought,  for  centuries  in  the  past,  to  a  particular  month  of  a  particular 
year,  or  even  to  a  given  day,  when  the  woods  resounded  with  its  song 
in  the  same  manner  as  they  did  in  1868,  or  will  the  present  year. 

It  was  my  good  fortune  to  discover  that  besides  the  17-year  broods, 
the  appearance  of  one  of  which  was  recorded  as  long  ago  as  1633,  there 
are  also  13-year  broods  5  •  and  that,  though  both  sometimes  occur  in 
the  same  States,  yet  in  general  terms  the  17-year  broods  may  be  said 
to  belong  to  the  northern  and  the  13  year  broods  to  the  southern 
States,  the  dividing  line  being  about  latitude  38^,  though  in  some  places 
the  17 -year  broods  extend  below  this  line,  while  in  Illinois  the  13-year 
broods  runs  up  considerably  beyond  it.t 

*  See  Journal  of  Agriculture,  Saint  Louis,  June  13, 1868. 

tFour  months  after  I  had  published  the  above  discovery  I  was  gratified  to  find  that 
Dr.  Gideon  B.  Smith,  of  Baltimore,  Md.,  in  an  unpublished  manuscript  communicated 
to  me  by  Dr.  J.  G.  Morn's,  of  the  same  city,  had  made  the  same  discovery,  though  he 
had  never  given  it  to  the  world;  while  five  years  later  I  learned  through  correspond- 
ence with  Dr.  D.  L.  Phares,  of  Woodvllle,  Miss.,  that  he  had  even  anticipated  Dr. 
Smith.  There  is  nothing  in  Dr.  Smith's  manuscript  to  show  that  he  was  led  to  his 
conclusion  by  Dr.  Phares,  but  the  latter  has,  in  Southern  Field  and  Factory  (published 
at  Jackson,  Miss.)  for  April,  1873,  an  extended  article  in  which  he  claims  to  have 
published  the  fact  of  a  periodical  13-year  brood  in  the  Woodville  (Miss.)  Bepuhlioan 
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It  80  happened  that  one  of  the  largest  17-year  broods,  together  with 
one  of  the  largest  13-year  broods,  appeared  simultaneously  in  the  sum- 
mer of  1868.  Such  an  event,  so  far  as  regards  these  two  particular 
bidods,  had  not  taken  place  since  the  year  1647,  nor  will  it  take  place 
again  till  the  year  2089. 

There  are  absolutely  no  perceptible  specific  differences  between  the 
17-year  and  the  13-year  broods,  other  than  in  the  time  of  maturing;  but 
while  the  insects  forming  these  two  classes  of  broods  are  not  specifically 
distinct,  they  are  good  and  distinct  races  which  do  not  cross,  and  I 
have  therefore,  for  convenience  sake,  named  the  13-year  broods  Cicada 
tredecim. 

TWO    DISTINCT   FORMS. 

It  is  not  a  little  singular,  also,  that  two  distinct  forms  occur  in  both 
races — a  large  one  and  a  small  one — the  former  by  far  more  numerouB 
than  the  latter.    This  fact  has  been  observed  in  past  years,  and  was 


Fig.  1.— Seventeen-year  Cica  da.  A,  cf  of  typioal  form ; 
e,  d,  genital  hooka ;  g,  aineing  apparatus.  B,  cf  of  the 
small  form  {ccuainii)',  0,  /  genital  hooka.  (After  Ri- 
ley and  Hagen.) 

noticed  in  1868  by  independent  observers  in  different  parts  of  the 
country.*  Indeed,  it  was  observed  by  Dr.  Hildreth,  of  Marietta,  Ohio, 
as  far  back  as  1830  {vide  Silliman's  Journal,  XVIII,  p.  47).  The  true 
Cicada  septendecim  of  Linuceus  (Fig.  1  JL,  ventral  view  of  male),  as 

as  early  as  May  17, 1845,  where  he  controverted  Dr.  Smith's  position  to  the  effect  that 
there  were  no  13-year  broods ;  and  that  in  the  same  paper,  for  May  5,  1858,  he  pub- 
lished another  notice,  headed  ^'CiGoda  Tredecim.^^  It  was  not  till  1873  that  I  became 
aware  of  these  facts  though  I  had  previously  been  in  correspondence  with  Dr.  Phares ; 
and  though  I  have  made  every  effort  since  to  obtain  a  copy  of  the  original  article 
to  which  Dr.  Phares  refers,  both  he  and  myself  have  utterly  failed  to  do  so.  While, 
therefore,  it  appears  that  Dr.  Phares  has  trusted  to  memory  for  the  dates  here  given, 
there  is  no  reason  to  doubt  the  essential  accuracy  of  the  facts,  and  that  to  him  rather 
than  to  Dr.  Smith  belongs  the  discovery  of  one  of  the  13-year  broods  of  this  Cicada, 
and  the  credit  of  having  first  published  the  fact. 

*  1.  Mr.  V.  T.  Chambers,  in  the  August  (1868)  number  of  the  Amerioan  NaturalUty  p. 
332,  is  said  to  point  out  some  variation  in  color  from  those  described  by  Dr.  Pitch. 

2.  Mr.  S.  S.  Rathvon  favored  mo  with  specimens  of  both  species  from  Lancaster 
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described  by  Harris  and  Fitch,  occurs  in  the  greatest  numbers,  both  in 
the  17-  and  13-year  broods.  It  will  measure,  on  an  average,  1 J  inches 
firom  the  head  to  the  tip  of  the  closed  wings,  and  almost  always  expands 
over  3  inches.  The  whole  under  side  of  the  abdomen  is  of  a  dull 
orange-brown  color,  and,  in  the  male  more  especially,  four  or  five  of  the 
segments  are  edged  with  the  same  color  on  the  back. 

The  other  form  (Fig.  1  B,  ventral  view  of  male)  is  not,  on  an  average, 
much  more  than  two-thirds  as  large,  and  usually  lacks  entirely  the  dull 
orange  abdominal  marks,  though  there  is  sometimes  a  faint  trace  of  them 
on  the  edges  of  the  segments  beneath.  This  small  form  was  described 
in  1851,  by  Dr.  J.  C.  Fisher,  in  the  "  Proceedings  of  the  Philadelphia 
Academy  of  Natural  Sciences,'^  vol.  V,  pp.  272-273,  as  a  new  species  of 
Cicada,  hitherto  confounded  with  septendecim^  and  was  named  Cicada 
cassinii.  His  description  was  followed  by  a  note  from  Mr.  John  Cassin, 
in  which  the  latter  states  that  the  two  forms  show  no  disposition  to 
associate  together,  and  produce  very  different  cries.  The  fact  of  the 
very  great  difference  in  the  song  of  the  males  has  been  fully  confirmed 
by  the  observations  of  M.  C.  Hill,  of  northeastern  Ohio,  who  likewise 
found  that  the  small  form  is  very  much  less  numerous  than  the  large  one. 

The  truest  test  of  the  specific  distinction  of  these  two  forms  lies  in 
the  comparative  shape  of  the  male  genitalia,  and  the  accompanying 
figures  (c,  c7, «,  and/,  in  Fig.  1),  from  drawings  made  in  1868  by  Dr.  H.  A. 
Hagen,  of  Cambridge,  Mass.,  show  the  male  genital  hooks  of  both. 
That  of  septendecim  is  represented  on  the  outside  at  c,  on  the  inside  at 
d;  and  that  of  casstyiii  on  the  outside  at  a,  and  on  the  inside  at/. 

By  these  figures  it  will  be  seen  that  there  are  sufficient  difterences  to 
separate  the  two  forms  as  distinct ;  but  while  the  hooks  of  the  large 
kind  {sepiendecim)  are  quite  constant  in  their  appearances,  those  of  the 
smaller  kind  (cassinii)  are  variable,  and  in  some  few  specimens  are  in- 
distinguishable from  those  of  the  large  kind.  This  circumstance,  coup- 
led with  the  fact  that  the  small  kind  regularly  occurs  with  both  the 
17-  and  13-year  broods,  would  indicate  it  to  be  a  dimorphic  form  of 
the  larger,  and  only  entitled  to  varietal  rank. 

The  large  form  has  been  observed  to  make  its  appearance  from  eight 
to  ten  days  earlier  than  the  small  form  {ca88inii)j  and  there  is  not  a 
single  specimen  of  the  latter,  among  a  number  of  the  13-year  brood 
(tredecim)  that  1  captured  in  May,  1868,  though  I  took  a  few  specimens 
afterward. 

THE  SEASON  OF  THEIR  APPEARANCE  AND  DISAPPEARANCE. 

The  season  of  their  appearance  and  disappearance  differs  somewhat 
with  the  latitude,  though  not  so  materially  as  one  might  suppose. 

County,  Pennsylvania,  accompanied  with  the  following:  **I  am  justified,  I  think,  iu 
concluding  these  are  two  distinct  species.  They  are  different  in  size  and  coloration, 
produce  entirely  different  stridulation,  do  not  cohabit  indiscriminately, ''  &c. 

3.  The  correspondent  to  the  Department  of  Agriculture  (July  [1868]  Rept.)  from 
Hematite,  Mo.,  says :  *'  There  are  two  species,  one  (both  male  and  female)  about  twice 
the  size  of  the  other,  and  differing  greatly,  also,  in  their  cries  and  actions.'' 
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According  to  the  records  they  appeared  in  1868  earlier  in  the  South 
than  in  the  IN^orth ;  bat  the  last  half  of  May  can  be  set  down  as  the 
period  during  which  they  emerge  from  the  ground  in  any  part  of  the 
country,  while  they  generally  leave  by  the  4th  of  July.  In  Saint  Louis 
County,  Mo.,  in  1868,  they  commenced  issuing  on  the  22d  of  May,  and 
by  the  28th  of  the  same  month  the  woods  resounded  with  the  rattling 
concourse  of  the  perfect  insect.  As  is  the  case  with  a  great  many  other 
insects,  the  males  make  their  appearance  several  days  before  the  females, 
and  also  disappear  sooner.  Hence,  in  the  latter  part  of  the  Cicada 
season,  though  the  woods  are  still  full  of  females,  the  song  of  but  very 
few  males  will  be  heard. 

That  circumstances  favorable  or  otherwise  may  accelerate  or  retard 
their  development  was  accidentally  proven,  in  1868,  by  Dr.  E.  S.  Hull,  of 
Alton,  IlUnois,  as  by  constructing  underground  flues  for  the  purpose  of 
forcing  vegetables,  he  also  caused  the  Cicadas  to  issue  as  early  as  the 
20th  of  March,  and  at  consecutive  periods  afterwards  till  May,  though, 
strange  to  say,  these  premature  individuals  did  not  sing.  They  fre- 
quently appear  in  small  numbers,  and  more  rarely  in  large  numbers, 
the  year  before  or  the  year  after  their  proper  period.  This  is  more  es- 
pecially the  case  with  the  13-year  brood.  Thus,  in  Madison  County,  in 
Illinois,  and  in  Daviess  and  Clark  Counties,  in  Missouri,  there  were 
in  1854  a  few  precursors  of  the  true  1855  brood.    They  were  also  ob- 


FlG.  2. 


-Seventeen-year  Cicada:  a,  pnpa;  b,  caatpapa  shell;  c,  ima- 
go ;  d,  punctured  twig ;  c,  two  eggs.   (After  Kiley.) 


served  in  Madison  County,  Illinois,  in  1867,  while  "L.  W.",  writing  fipom 
Guntersville,  Ala.,  to  the  Country  Qentleman,  of  June  25, 1868,  says^ 
''some  call  them  14-year  locusts."  Other  such  cases  will  be j noticed 
hereafter. 
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FUNNELS  MADE  ABOVE  GROUND. 


The  natural  history  and  transformations  of  the  species  have  been  de- 
scribed in  the  standard  works  of  both  Harris  and  Fitch,  and  in  this 
connection  I  will  merely  mention  a  few  facts  not  recorded  by  these  au- 
thors. 

Mr.  S.  S.  Rathvon,  of  Lancaster,  Pa.,  who  has  himself  witnessed  four 
of  their  periodical  visits,  at  intervals  of  seventeen  years,  discovered  the 
following  very  ingenious  provision  which  the  pupae  (Fig.  2,  a)  made^ 
in  1868,  in  localities  that  were  low  or  flat,  and  in  which  the  drain, 
age  was  imperfect.  He  says :  "  We  had  a  series  of  heavy  rains  here 
about  the  time  of  their  first  appearance,  and  in  such  places  and  under 
such  circumstances  the  pupas  would  continue  their  galleries  from  4  to  6 
inches  above  ground  (Fig.  3,  a  full  view,  h  sectional  view),  leaving  an 
orifice  of  egress  even  with  the  surface  (Fig  3,  e).  In  the  upper  end  of 
these  chambers  the  pupae  would  be  found  awaiting  their  approaching 
time  of  change  (Fig.  3,  c).  They 
would  then  back  down  to  below 
the  level  of  the  earth,  as  at  d,  and 
issuing  forth  from  the  orifice, 
would  attach  themselves  to  the 
first  object  at  hand  and  undergo 
their  transformations  in  the  usu- 
al manner."  Mr.  Rathvon  kind- 
ly furnished  me  with  one  of  these 
elevated  chambers,  from  which 
the  accompanyingdra wings  were 
made.  Itmeasured  about 4  inches 
in  length,  with  a  diameter  on  the 
inside  of  five-eighths  of  an  inch, 
and  on  the  outside  of  about  1 J 
inches.  It  was  slightly  bent  at 
the  top  and  sufficiently  hard  to 
carry  through  the  mail  without  breaking.  The  inside  was  roughened 
with  the  imprints  of  the  spines  with  which  the  fore  legs  of  the  builder 
are  armed.  In  a  field  that  was  being  plowed  near  Saint  Louis,  about  the 
time  of  their  ascent,  I  found  that  single,  straight  or  bent,  chambers 
were  the  most  common,  though  there  were  sometimes  several  branching 
near  the  surface  from  a  main  chamber  below,  each  of  the  branches  con- 
t>aining  a  pupa.  The  same  observations  have  been  made  by  other 
parties.  These  holes  are  cylindrical  and  are  evidently  made  by  appross- 
ing  the  earth  on  all  sides  and  throwing  the  refuse  to  the  bottom,  which 
must  be  quite  a  feat  when  they  penetrate  hard  roads  or  come  up  be- 
tween two  rocks,  as  they  frequently  do. 

The  larvae  are  frequently  found  at  a  great  depth,  notwithstanding  the 
denial  of  the  fact.  Thus  Mr.  Henry  Sadorus,  of  Port  Byron,  111.,  who 
built  a  house  in  1853,  found  that  they  came  up  through  the  bottom  of  his 


Fig.  3.— Soventeen-year  Cicada:  Galleries  made  by 
papa ;  a,  front  view ;  e,  orifice ;  &,  section ;  e,  pupa 
awaiting  time  of  change ;  d,  pupa  ready  to  trans- 
form.    (After  Riley.) 


cellar  in  1854,  the  cellar  being  over  5 


feet  deep,  and 
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10  THE   PERIODICAL   CICADA. 

Salphur  Springs,  informed  me  that  he  had  found  them  at  a  depth  of  10 
feet  below  the  surface. 

When  ready  to  transform  they  invariably  attach  themselves  to  some 
object,  and,  after  the  fly  has  evolved,  the  pupa  skin  is  left  still  adher- 
ing, as  shown  at  Fig.  2  b.  The  operation  of  emerging  from  the  pupa 
most  generally  takes  place  between  the  hours  of  6  and  9.  p.  m. ;  and  ten 
minutes  after  the  pupa  skin  bursts  on  the  back  the  Cicada  will  have 
entirely  freed  itself  from  it.  Immediately  after  leaving  the  pupa  skin 
the  body  is  soft  and  white,  with  the  exception  of  two  black  patches  on 
the  prothorax.  The  wings  are  developed  in  less  than  an  hour,  but  the 
natural  colors  of  the  body  are  not  acquired  till  several  hours  have 
elapsed.  These  recently-developed  Cicadas  are  somewhat  dull  for  a 
day  or  so  after  transforming,  but  soon  become  more  active,  both  in 
flight  and  song,  as  their  muscles  harden.  For  those  who  are  not  in- 
formed of  the  fact,  I  will  state  that  the  males  alone  are  capable  of  '^  sing- 
ing," and  that  they  are  true  ventriloquists,  their  rattling  noise  being 
produced  by  a  system  of  muscles  in  the  lower  part  of  the  body,  which 
work  on  the  drums  under  the  wings,  shown  in  Fig.  1,  at  g  <7,  by  alter- 
nately tightening  and  loosening  them.  The  general  noise,  on  approach- 
ing the  infested  woods,  is  a  combination  of  that  of  a  distant  threshing 
machine  and  a  distant  frog  pond.  That  which  they  make  when  dis- 
turbed mimics  a  nest  of  young  snakes  or  young  birds  under  similar  cir- 
cumstances— a  sort  of  scream.  They  can  also  produce  a  chirp  some- 
what like  that  of  a  cricket,  and  a  very  loud,  shrill  screech,  prolonged 
for  fifteen  or  twenty  seconds,  and  gradually  increasing  in  force  and 
then  decreasing. 

After  pairing,  the  females  deposit  their  eggs  in  the  twigs  of  differ- 
ent trees ;  and  though  for  this  purpose  they  seem  to  prefer  the  oaks 
and  the  hickories,  they  oviposit  in  almost  every  kind  of  deciduous 
tree,  and  even  in  herbaceous  plants  and  in  evergreens.  I  have  seen 
their  eggs  in  the  Chestnut,  Locust,  Willow,  and  Cottonwood,  in  peach 
twigs  of  not  more  than  one-eighth  of  an  inch  in  diameter,  and  also  in 
the  stems  of  the  common  Eupatorium;  while  R.  H.  Warder,  of  Cleves, 
Ohio,  has  found  them  in  the  following  evergreens :  Thuja  occidetvtaliSj 
Juniperus  virginiana,  and  Abies  canadensis^  but  was  unable  to  find  any 
traces  of  their  work  in  either  of  our  common  pines — Pinm  atistriacay 
P.  strobusj  or  P.  sylrestris. 

Dr.  Harris  (Inj,  Ins.^  p.  212)  has  well  described  the  mode  of  ovipos- 
iting, and  it  is  only  necessary  to  add  that  the  female  always  saws  with 
her  head  upwards,  i.  e.,  towards  the  terminal  part  of  the  branch,  except 
when  she  comes  in  contact  with  a  side  shoot,  when,  instead  of  shifting 
a  little  to  one  side,  she  reverses  her  position,  and  makes  two  punctures 
in  an  opposite  direction  to  the  rest,  and  thus  fills  up  the  straight  row 
close  to  the  base  of  the  side  shoot.  The  eggs  (Fig.  2  e)  are  of  a  pearl 
white  color,  one-twelfth  of  an  inch  long,  and  taper  to  an  obtuse  point 
at  each  end.    They  are  deposited  in  pairs,  but  separated  bv  a  strip  of 
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Flo.  4.— Twig  punc- 
lured  by  the  Seven- 
teen-year Cicada. 


Fio.  6.— Twig  healed 
after  the  punotare 
of  the  Seventeen- 
year  Cicada. 


wood,  which  is  wider—and  thus  causes  the  eggs  to  be  further  apart — 
at  the  bottom  of  the  grooves  than  at  their  commencement.  The  punc- 
tured twigs  bear  the  appearance  of  Fig.  4,  and  frequently  break  off 
and  die,  though  the  great  majority  re- 
main green  and  recover  from  their 
wounds.  Indeed  there  is  every  reason 
to  believe  that  the  eggs  seldom  hatch 
in  those  twigs  which  break  off  and 
become  dry,  but  that  the  life  and 
moisture  of  the  twig  are  essential  to 
the  life  and  development  of  the  eggj 
for  the  eggs  are  noticeably  larger  just 
before  hatching  than  when  first  de- 
posited, showing  that  they  are,  to  a 
certain  extent,  nourished  by  endosmo- 
sis  of  the  juices  of  the  living  wood. 
Mr.  Eathvon  has  also  recorded  the 
fact  that  the  Cicada  eggs  are  always 
shriveled  in  twigs  that  are  amputated 
by  the  Oak-pruner  (Stenooorus  villosus^ 
Fabr.).  In  the  healing  of  the  punc- 
tured parts  a  kirot  usually  forms  over 
each  puncture,  and  I  represent  at  Fig.  5  a  portion  of  an  apple  twig,  sent 
to  me  by  Mr.  John  P.  McCartney,  of  Cameron,  Clinton  County,  Mo.,  and 
which  was  punctured  in  the  year  1862.  Though  the  wounds  had  so  well 
healed  on  the  outside,  the  grooves  inside  were  not  filled  up,  but  still 
contained  the  minute,  glistening  egg-shells,  from  which  the  young  larvae 
had  escaped  six  years  before. 

The  eggs  hatch  between  the  20th  of  July  and  the  1st  of  August,  or  in 
about  six  weeks  after  being  deposited. 
The  newly -hatched  larva  (Fig.  6)  dif- 
fers considerably  from  the  full-grown 
larva,  but  principally  in  having  much 
longer  and  distinctly  8-jointed  anten- 
uflB.*  It  is  quite  active,  and  moves  its 
antennse  as  dexterously  and  as  rapidly 
as  does  an  ant.  As  soon  as  it  has  ex- 
tricated itself  from  an  exceedingly  fine  membrane  (the  amnion),  which 
still  envelops  it  after  it  has  left  the  egg,t  our  little  Cicada  drops  delib- 
erately to  the  ground ;  its  specific  gravity  being  so  insignificant  that  it 
falls  through  the  air  as  gently  and  as  softly  as  does  a  feather. 

•There  is  frequently  a  nintli  joint  partly  developed. 

t  Meet  Inseots  having  incomplete  metamorphoses  are  enveloped  in  a  like  membrane 
after  leaving  the  egg,  and  until  this  is  thrown  off  the  young  inseot  is  awkward  in  its 
motions.  In  the  case  of  the  young  Cicada,  these  fine  membranes  are  usually  left 
attached  to  the  roughened  orifice  of  their  nidus,  and  thus  form,  together,  a  white^ 
glistening  bunch.  Digitized  by  VjUU^  IC 


Fig.  6.— Seventeen-year  Cicada.    Newly 
hatched  larva.    (After  Riley.) 
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The  cross- veins  near  the  tips  of  the  upper  wings  of  the  Periodical 
Cicada  form  a  dusky  zig-zag  mark  in  the  shape  of  a  W.  Some  persons 
are  silly  enough  to  believe  that  this  mark  portends  war.  It  occurs  alike, 
though  not  to  such  a  marked  degree,  on  all  other  Cicadas,  and  if  people 
must  have  an  omen  let  them  rather  take  the  two  W's  for  warm  weather j 
and  it  will  not  be  likely  to  disappoint  them. 

ENEMIES  OF  THE  CICADA. 

Upon  leaving  the  ground  to  transform,  the  pupae  are  attacked  by  dif- 
ferent quadrupeds,  by  birds,  and  by  cannibal  insects,  such  as  Ground-bee- 
tles, Dragon-flies,  Soldier-bugs,  &c.,  while  hogs  and  poultry  of  all  kinds 
greedily  feast  upon  them.  In  the  perfect  fly  state  they  are  attacked  by 
at  least  one  insect  parasite,  for  dipterous  maggots  (the  larvae,  probably, 
of  some  Tachina  fly)  may  occasionally  be  found  in  their  bodies.  In  this 
state  they  are  also  often  attacked  by  a  peculiar  fungus,  which  was  no- 
ticed by  Dr.  Jos.  Leidy,  in  the  Proceedings  of  the  Philadelphia  Academy 
of  Natural  Sciences  for  1851,  and  has  since  been  described  as  Massospora 
cicadina  by  C.  H.  Peck  (31st  Eept.  K  Y.  State  Mus.  Nat.  Hist.,  p.  44, 
1879).  Dr.  W.  D.  Hartman,  of  West  Chester,  Pa.,  speaking  of  the  oc- 
currence of  this  fungus,  in  1851,  says  :  "  The  posterior  part  of  the  ab- 
domen, in  a  large  number  of  male  locusts,  was  filled  by  a.greenish  fungus. 
•  •  •  The  abdomen  of  the  infected  males  was  unusually  inflated,  dry, 
and  brittle,  and  totally  dead  while  the  insect  was  yet  flying  about  Upon 
breaking  off  the  hind  part  of  the  abdomen,  the  dust-like  spores  would 
fly  as  from  a  small  puff-ball."  One  male  specimen,  received  in  1868 
from  Pennsylvania,  was  affected  by  the  same  or  a  similar  fungus,  the 
internal  parts  of  the  abdomen  being  converted  into  what  appeared  to 
be  a  brown  mold. 

R.  H.  Warder,  of  Cleves,  Ohio,  in  speaking  of  this  mold,  says :  "  It 
seemed  to  be  a  drying  up  of  the  contents  and  membranes  of  the  abdo- 
men, generally  of  a  brown  color,  and  dry  and  brittle.  I  found  that  in 
many  cases  the  male  organs  of  generation  remained  so  firmly  attached 
to  the  female  during  copulation  that  the  male  could  only  disengage 
himself  by  breaking  away,  leaving  one  or  two  posterior  joints  attached 
to  the  female,  and  it  is  these  mutilated  males  which  I  found  affected  by 
the  peculiar  fungus  mentioned,  and  therefore  concluded  that  the  '  dry 
rot'  might  be  the  result  of  the  broken  membranes.  I  never  found  one 
thus  affected  in  the  very  early  part  of  their  season,  and  I  never  found 
a  perfect  male  thus  affected.    But  this  is  not  positive  proof.'' 

THE   SUPPOSED  STING  OP  THE  PERIODICAL   CICADA. 

It  is  astonishing  what  a  wide-spread  fear  exists  of  the  Cicada  on  ac- 
count of  its  supposed  stinging  power.  There  is  scarcely  a  paper  in  the 
United  States  but  published  some  account  of  a  "  locust"  sting  in  18t>8, 
while  unpublished  accounts  were  equally  numerous.    One  of  the  editors 

Digitized  by  VjOU^  IC 


ITS    SUPPOSED    STINGING   POWER.  13 

of  the  Saint  Louis  Republican  was  kind  enough  to  clip  out  for  me  all 
accounts  of  such  stings  which  he  found  in  its  numerous  exchanges, 
and  the  number  which  had  accumulated  before  the  end  of  the  "  locust" 
season  was  truly  surprising.  Some  people  even  denied  themselves  the 
pleasure  of  eating  blackberries,  raspberries,  and  other  fruits,  because 
they  feared  these  fruits  had  been  poisoned  by  the  eggs  of  Cicadas,  while 
others  believed  that  the  insects  poisoned  water.  I  have  endeavored  to 
trace  a  number  of  these  reports,  but  have  invariably  found  that  they 
were  either  false  or  greatly  exaggerated,  and  there  is  no  doubt  what- 
ever that  the  great  majority  of  such  accounts  owe  their  origin  to  the 
fertile  imaginations  of  newspaper  reporters,  who  are  ever  ready  for  the 
sensational.  Yet,  as  the  saying  goes,  it  is  strange  there  should  be 
so  much  smoke  and  no  fire,  and  I  will  briefly  review  the  only  three 
methods  by  which  such  stinging  can  possibly  be  produced.  At  the 
same  time  I  give  it  as  my  conviction  that  there  is  but  little  cause  for 
fear,  as  I  have  handled  thousands  of  them,  and  know  hundreds  of  per- 
sons, including  children,  who  have  done  the  same,  and  yet  have  never 
been  able  to  witness  a  single  case  of  bona  fide  stinging  by  the  Cicada. 

By  hornets.— There  is  a  very  large  digger-wasp  {SUzus  grandiSj 
Say),  the  habit  of  which  is  to  provision  its  nests  with  Cicadas.  The 
burrows  made  by  this  digger-wasp,  or  hornet,  are  about  3  feet  long, 
with  two  or  three  galleries  about  1  foot  long,  each  terminating 
in  a  chamber  considerably  enlarged.  The  female  catches  a  Cicada, 
which  she  stings  and  paralyzes,  and  drags  into  one  of  these  chambers j 
and  it  is  not  very  unlikely  that  she  should  occasionally  alight  ob  some 
human  being  with  a  Cicada  in  her  grasp,  and  upon  being  brushed  off, 
should  retaliate  by  stinging  the  offender,  and  then  fly  off,  leaving  the 
Cicada  behind,  which,  in  absence  of  the  hornet,  would  very  naturally 
be  accused  of  the  sting.  An  allied  species  of  digger-wasp  (the  Stizus 
8pecio8U8  of  Say)*  has  been  actually  observed  by  Mr.  Rathvon  to  carry 
off  a  few  belated  individuals  of  the  Periodical  Cicada;  but  the  usual 
prey  of  both  of  these  species  is  the  larger  annual  Cicada  {C.  pruinosa, 
Say),  and  they  both  occur  too  late  in  the  season  to  be  the  cause  of  all 
the  stinging  we  hear  of. 

By  the  ovipositor. — ^The  ovipositor  of  the  female  (Fig.  8,  6)  is 
certainly  capable  of  inflicting  a  wound,  but  the  Cicada  is  anything  but 
pugnacious,  and  when  not  in  the  act  of  ovipositing,  this  instrument  is 
securely  enclosed  in  its  sheath.  That  this  is  the  stinging  instrument  is 
rendered  extremely  doubtful,  for  the  following  reasons :  (1)  All  the 
stinging  we  hear  of  has  been  done  suddenly,  while  the  insertion  of  the 
ovipositor  would  necessarily  be  a  gradual  operation,  requiring  at  least 
one  minute;  (2)  the  real  function  of  the  ovipositor  is  to  convey  an  egg 


•These  wasps  are  now  referred  to  the  gouas  Sphccius  Dahlb.  and  both  grandis  SSy 

and  8pecio8U8  Say  ranked  as  one  species,  the  former  sinking  to  a  varietal  name  of  the 

latter,  which  has  priority.     (See  W.  H.Patton  on  **The  Am.  Bembecidae:  Tribe  Sti- 

zini,"  Hayden»8  U.  8.  Geol.  and  Geogr.  Survey,  BuU.  V,  1879,  pp.  341-347.) 
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into  the  wound  which  it  makes,  and  I  have  been  unable  to  trace  a  single 
case  where  eggs  were  fonnd  in  the  flesh.  All  such  accounts  have  proved 
to  be  fabrications,  and  the  straightforward  report  which  Mr.  V.  T. 
Chambers,  of  Covington,  Ky.,  gave  in  the  August  (1868)  number  of  the 
American  Naturalist^  of  a  negro  being  stung  on  the  foot 
by  a  Cicada,  proveil,  after  all,  to  be  a  mistake,  for  "Mr. 
Winston  did  not  see  the  insect  with  its  instrument  in 
situ;^  (3)  the  three  following  facts,  which  are  reliable, 
prove  that  stinging,  in  the  usual  sense  of  the  term,  by 
this  instrument,  is  almost  impossible:  Firsts  Mr.  William 
Muir,  associate  editor  of  Colmanh  Rural  Worldj  carefully 
lifted  a  female  from  off  a  tree  while  she  was  yet  in  the  act 
of  ovipositing,  and  as  carefully  placed  her  on  his  little 
fiuger,  holding  it  as  near  as  possible  in  the  same  direction 
and  position  as  the  branch  grew  from  which  she  was  taken- 
Fig  8  -  Seven-  ^^®  instiuctivcly  cudeavored  to  continue  ovipositing,  and, 
di* 8icie*view*of  ^^^^^^S  firmly  to  his  finger,  tried  again  and  again  to  insert 
9  to  show  beak,    the  ovipositor,  but  without  the  least  success,  for  it  could 

a,  aud  oviposi-  '  '  ' 

tor,  b.  (After  not  make  the  least  impression  on  the  soft  and  yielding 
flesh,  but  continually  slipped  from  one  side  to  the  other. 
Second,  it  is  recorded  that  Mr.  Peter  A.  Brown,  of  Philadelphia,  Pa., 
himself  inflicted  a  puncture  with  the  ovipositor,  several  times,  upon  his 
hand,  without  experiencing  any  more  pain  than  that  produced  by  the 
prick  of  a  pin  or  any  other  pointed  instrument,  and  that  no  swelling 
ensued.  Third,  Dr.  Hartman,  of  Pennsylvania,  introduced  some  of  the 
moisture  from  the  ovipositor  into  an  open  wound  and  it  caused  no 
inflammation  whatever. 

By  the  beak,  or  haustellum.— The  beak  (Fig.  8,  a)  is  an  organ 
which  both  sexes  of  the  Cicada  possess,  and  by  which  they  take  their 
nourishment.  I  have  seen  them  insert  it  into  and  extricate  it  from  the 
branches  of  different  trees,  and  know  that  the  operation  is  quite  rapid, 
and  that  the  instrument  must  be  quite  sharp  and  strong.  All  the  more 
authentic  cases  of  stinging  indicate  this  to  be  the  instrument,*  and  it 
is  quite  likely  that,  just  as  the  sting  of  a  bee  will  affect  some  persons 
nigh  unto  death,  and  have  no  effect  whatever  on  others,  so  the  puncture 

*Mr.  D.  B.  Wier,  of  Laoon^IU.,  who  well  knows  the  difference  between  the  male 
and  female  Cicada,  recollects  distinctly  that  when  they  were  there  in  1854,  he  was 
stung  in  the  finger  by  the  male,  the  sting  not  causing  very  severe  pain. 

Mr.  R.  T.  Parker,  of  Saint  James,  Phelps  County,  Missouri,  an  intelligent  fruit 
grower,  who  has  given  some  time  to  the  study  of  insects,  informed  me  that  he  was 
stung  on  the  neck  by  a  male  Cicada,  evidently  with  the  beak,  and  that  the  sting  was 
not  so  painful  as  that  of  a  bee. 

Dr.  M.  M.  Kenzie,  of  Centerville,  Reynohls  County,  Missouri,  has  communicated 
the  fact  that  Frank  Smith,  aged  fourteen  years,  living  on  Henpeck,  in  the  lower  part 
of  Reynolds  County,  was  stung  by  a  Cicada  on  the  back  of  the  left  hand.  The  wound 
healed  by  first  intention,  and  the  next  morning  there  was  only  a  black  clot  about  the 
»ize  ofapin^a  head,  to  mark  its  place,  with  scarcely  any  swelling. 
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of  the  beak  of  a  Cicada  will  be  more  serious  to  some  persons  than  to 
others.  That  there  is  no  poison  gland  attached  to  this  beak  is  no  ar- 
goment  against  its  stinging  power,  for  several  true  bugs  are  known  to 
produce  severe  stings  by  their  beaks,  while  the  hairs  and  spines  of  some 
caterpillars  have  a  similar  power. 

THE  INJURY  WHICH    CtCADAS    CAUSE   TO  FRUIT  TREES.— REMEDIES. 

While  living  under  ground  they  have  been  accused  of  killing  pear 
trees,  and  more  especially  by  Miss  Margaretta  H.  Morris,  in  accounts 
of  them  published  in  1846.  The  late  Dr.  Smith,  of  Baltimore,  however, 
who  made  extensive  observations,  denied  their  being  capable  of  such 
injury.    He  says : 

'*  The  larva  obtains  its  food  from  the  small  vegetable  radicels  that 
everywhere  pervade  the  fertile  earth.  It  takes  its  food  from  the  sur- 
face of  these  roots,  consisting  of  the  moist  exudation  (like  animal  per- 
spiration), for  which  purpose  its  rostrum  or  snout  is  provided  with  three 
exceedingly  delicate  capillaries  or  hairs,  which  project  from  the  tip  of 
the  snout  and  sweep  over  the  surface,  gathering  up  the  minute  drops 
of  moisture.  This  is  its  only  food.  The  mode  of  taking  it  can  be  seen 
by  a  good  glass." — In  Prairie  Farmer,  December j  1851. 

The  fact  that  they  will  rise  from  land  which  has  been  cleared  of  tim- 
ber, cultivated,  and  even  built  upon  for  over  a  dozen  years,  would  seem 
to  contravene  Miss  Morris's  statement,  while  their  long  subterranean 
existence  precludes  the  necessity  of  rapid  suction.  It  is  also,  quite 
certain  that  they  rarely  kill  trees,  or  we  should  oftener  hear  of  it,  and 
I  have  captured  a  gigantic  but  unnamed  species  of  Cicada  on  the  plains 
of  Colorado,  50  miles  from  any  tree,  other  than  a  few  scattering  willows. 

The  truth  of  the  matter  seems  to  be,  that  while  they  do  puncture 
and  derive  nourishment  from  the.  roots  of  trees,  they  rarely  if  ever 
produce  in  this  way  any  serious  injury.  This  may  be  due  to  the  fact 
of  their  slow  development,  and  the  necessarily  small  amount  of  nour- 
ishment taken  at  any  one  time.  While  I  have  not  been  able  to  prove, 
as  asserted  by  Dr.  Smith,  that  the  bristles  at  the  tip  of  the  probos- 
ddeal  sheath  or  labium  are  ever  used  as  vehicles  for  nourishment,  it  is 
true  that  the  larva  is  far  more  often  found  in  a  cavity  away  from  any 
root  whatever,  than  it  is  fastened  to  roots.  Yet,  often  in  digging  for 
and  studying  this  insect  in  its  larva  state,  since  my  1868  article  was 
written,  I  have  found  the  larvse  with  beaks  inserted ;  in  fact  they  will 
frequently  hang  by  the  beak  after  they  are  dug  up,  and  the  rootlets  of 
our  forest  trees,  where  Cicadas  abound,  show  scars  and  often  slight 
swellings  such  as  one  might  expect  from  the  punctures. 

In  the  perfect  state,  however,  the  female  is  capable  of  doing  great 
Injury  to  trees  by  hacking  up  their  twigs,  in  the  process  of  ovipositing, 
and  although  their  injury  in  the  forest  is  not  generally  felt,  it  is  a  very 
different  thing  in  our  orchards,  and  especially  in  the  nursery. ,  , 

Digitized  by  VjOOQIC 


16  THE   PERIODICAL   CICADA. 

The  following  editorial  from  the  old  Valley  Farmer  of  November, 
1855,  will  show  how  serious  the  injury  may  sometimes  be : 

"  We  planted  an  orchard  of  the  best  varieties  of  apple  trees  last 
spring.  We  had  taken  particular  pains,  not  only  in  selecting  the  best 
varieties,  but  in  planting  the  trees,  and  hoped  in  a  few  years  to  par- 
take of  the  fruit.  But  our  hopes  were  destined  to  be  blasted.  The 
locusts  during  the  summer  destroyed  nearly  till  of  them ;  not  one  in 
six  is  living.  To  look  at  them  one  would  think  that  some  person  had 
been  drawing  the  teeth  of  a  saw  over  the  bark  of  every  tree.^ 

It  also  appears  that  in  some  instances  they  injure  trees  by  the  in- 
sertion of  their  beaks  for  nourishment,  for  Mr.  Gustavus  Pauls,  of 
Eureka,  had  a  young  apricot  tree  which  was  so  thoroughly  punctured  in 
this  manner  that  he  took  a  gallon  of  coagulated  sap  from  it,  and  he 
attributes  the  death  of  some  of  his  trees  to  this  cause.  I  am  convinced, 
however,  that  injury  of  this  kind  is  comparatively  rare. 

On  June  13, 1868,  I  was  sent  for  by  four  different  parties  in  Saint 
Louis  County,  who  wished  me  to  try  and  save  their  trees  from  the 
ruinous  work  of  these  Cicadas,  which  had  by  this  time  begun  to  deposit 
their  eggs  in  earnest.  I  found  that  when  the  wind  was  high  they 
could,  by  its  aid,  be  driven  to  some  extent,  but  that  without  its  aid 
they  could  not  be  driven  at  all,  as,  when  started,  they  are  just  as  likely 
to  fly  behind  as  before  you.  I  tried  lye,  whitewash,  and  sulphur,  air- 
slacked  lime,  and  finally  carbolic  acid,  and  found  that  none  of  these 
mixtures  would  affect  them.  Indeed,  after  experiments  involving  about 
$200,  I  am  convinced  that  there  is  no  available  way  of  entirely  pre- 
venting this  ruinous  work  when  they  once  commence  to  ovii)osit.  The 
nursery  of  Mr.  Stephen  Partridge,  a  few  miles  west  of  Saint  Louis, 
which  is  surrounded  on  all  sides  by  timber,  was  more  seriously  injured 
than  any  other  which  I  saw,  and  he  lost  many  hundred  dollars'  worth 
of  apple,  peach,  and  pear  stock.  They  also  punctured  his  grape-vines 
very  freely,  preferring  the  Clinton  and  Taylor  among  varieties.  By 
having  all  hands  turn  out  early  in  the  morning,  and  between  6  and  7 
o'clock  in  the  evening,  while  the  insects  hung  listlessly  to  the  branches, 
he  succeeded  in  crushing  thousands  of  them,  and  thus  saved  parts  of  his 
nursery  from  total  ruin.  But  it  becomes  a  hopeless  task  to  try  to  stay 
their  disastrous  work  when  once  they  have  acquired  full  power  of  flight ; 
though,  while  in  their  feeble  and  helpless  condition,  as  they  leave  the 
ground,  they  can  not  only  be  destroyed  to  far  greater  advantage  by 
human  agency,  but  hogs  and  poultry  of  all  kinds  eagerly  devour  them. 
There  were,  it  is  true,  many  accounts  afloat  in  1868  of  hogs  being 
poisoned  by  them,  and,  though  it  is  not  impossible  that  one  was  occa- 
sionally killed  by  over-glutting,*  such  cases  were  very  rare  indeed. 


*  Mr.  T.  R.  Allen,  of  Allenton,  informs  me  that  during  years  when  the  Army  Worm 
(Leucania  unipuncta^  Haw.)  occurred  in  such  swarms,  hogs  and  chickens  feasted  on 
them  to  such  an  extent  that  the  former  frequently  died,  while  the  latter  laid  eggs  in 
which  the  parts  naturally  white  would  be  entirely  green  when  cooked. 
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From  the  foregoing,  the  importance  of  knowing  beforehand  when  to 
expect  them  becomes  apparent,  and  the  following  chronological  state- 
ment will  not  only  prove  of  scientific  interest  but  of  practical  value. 

CHRONOLOGICAL  HISTORY  OF  THE  PERIODICAL  CICADA,  WITH  DATES 
OF  THE  FUTURE  APPEARANCE  OF  ALL  W^LL-ASCERTAINED  BROODS 
THROUGHOUT   IHE   COUNTRY. 

As  the  facts  in  reference  to  the  existence  of  a  l3-,vear  brood,  re- 
corded by  Dr.  1).  L.  Phares,  in  the  Woodville  (Miss.)  Republican^  and 
alreatly  referred  to,  were  unknown  to  naturalists  generally,  and  had 
remained  unnoticed  and  unrecorded  in  natural  history  publications,  it 
is  only  since  the  year  1808  that  a  number  of  these  13  year  Broods 
have  been  fully  established,  in  that  year  I  published  the  account  of 
twenty-two  distinct  broods,  including  all  the  information  that  I  could 
obtain  at  the  tinie  both  as  to  17-year  and  13-year  Broods.  The  mass  of 
material  from  which  the  generalizations  were  made  would  have  been 
tedious  and  voluminous,  if  given  in  detail,  and  was  necessarily  omitted. 
The  following  chronology  includes  such  additional  data  as  I  have  been 
able  to  obtain  in  the  intervening  seventeen  years. 

But  little  increavse  in  our  knowledge  as  to  the  distribution  of  the  dif- 
ferent broods  has  been  made,  so  that  the  chronology  remains  essentially 
the  same.  I  have  collected  during  that  time,  from  correspondents  and 
otherwise,  numerous  additional  facts,  but  most  of  them,  and  among  them 
the  most  trustworthy,  relate  to  broods  that  were  already  well  known; 
while  of  the  smaller  broods,  and  especially  of  those  which  are  in  need 
of  confirmation,  the  additional  data  are  extremely  scanty.  It  should 
not  be  inferred,  however,  that  those  broods  which  have  not  been  con- 
firmed, are  necessarily  invalid;  because  the  additional  data  have  been 
obtained  chiefly  when  I  have  made  some  effort  in  that  direction,  while 
some  years,  owing  to  absence  from  the  country  or  other  causes,  I  have 
neglected  to  make  inquiry. 

I  shall  therefore  be  ver^'  glad  to  receive  from  correspondents  as  full 
information,  and  from  as  many  localities  as  possible,  not  only  anent 
the  two  broods  occurring  this  year,  but  any  of  the  other  broods  men- 
tioned in  this  chronology. 

The  passages  in  small  ty[)e  are  in  each  case  quoted  from  the  work  of 
1868,  with  the  exception  of  the  headings,  in  which  the  two  dates  given 
are  made  to  include  the  last  and  the  next  future  appearance  of  the  dif- 
ferent broods. 

While  the  discovery  of  the  13-year  broods  dispelled  much  of  the  fog 
in  which  this  chronology  had  hitherto  been  wrapped,  it  at  the  same 
time  rendered  a  complete  and  lucid  exposition  of  that  chronology  ex- 
tremely difficult.  The  northern  boundary  line  of  the  13year  broods  is 
about  latitude  38^,  but  in  Illinois  one  of  them  ascends  between  two  and 
15936— Bui.  8 2 
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three  de^jrees  above  this  line,  while  the  17-year  broods  descend  below  it 
in  several  places,  the  two  races  sometimes  occurriuja:  in  the  Carolinas. 
Thus  the  two  races  sometimes  occupy  the  same  territory;  while  two 
broods  of  the  same  race,  appearing  in  ditterent  years,  may  also  overlap 
one  another,  as  in  the  instance  given  in  the  account  of  Brood  XXII,  in 
Virginia,  where  the  ^*  locusts"  appear  every  eighth  and  ninth  year.  In 
order  to  make  the  subject  as  clear  as  possible,  and  to  facilitate  refer- 
ences, I  have  retained  the  numbering  of  the  ditferent  broods  given  in 
1808  in  accordance  wi.  h  the  secpience  of  their  appearance  from  and  after 
that  date. 

r.HOOD  I . —  Seph ndccim—'i !^Gi),  1^8(5. 

In  the  year  18(>9,  and  at  intervals  of  scventoen  years  thereafter,  they  will,  ia  all 
j)rol)ability,  appear  in  tho  valley  of  the  Connecticut  River.  According  to  Dr.  Asa 
Fitch  (N.  Y.  Rep.,  I,  p.  40),  tliey  appeared  there  in  1818  and  1835,  and  according  to 
Dr.  Smith,  they  occurred  iu  Franklin,  liristol,  and  Hampshire  Counties,  Massachu- 
8ett3,  in  1707,  1784,  1801,  lf-18, 18:i5.  and  18V2. 

18fi9. —  The  genuineness  of  this  brood  was  fully  established  iu  1869, 
as  its  appearance  in  Connecticut  that  year  was  recorded  by  several 
ditferent  journals  {Avier,  Entomologist^  I,  p.  244),  and  in  I^Iassachusetts 
by  a  recent  communication  to  the  publishers  of  the  Scientijic  American 
from  a  correspondent  at  Fall  River  who  unfortunately  omitted  to  sign 
his  name.  lie  observed  the  Cicadas  at  Freetown,  near  Fall  Eiver,  in 
the  years  1818, 1835, 1852,  and  18U),  and  adds :  ^'  In  1818  they  were  very 
numerous;  in  1852  still  less;  and  in  1869  they  were  quite  scattering  iu 
comparison  with  1818."  Mr.  (leorge  II.  Hathaway,  of  Fall  River,  also 
confirms  their  appearance  during  the  same  years. 

Brood  II.—  Tre^mw— iK-'-i,  L-^95. 

In  the  year  18Gy  they  wi'l  in  all  probability  appear  in  Georgia,  iu  Habersham,  Ra- 
bun f,  MuHCogee,  Jasper,  Gieene,  Washington,  and  adjaeeut  counties,  having  ap- 
peared there  in  184:5  and  1856,  according  to  Dr.  Smith. 

1S69. — True  to  time,  this  brood  appeared  in  great  numbers,  in  1869, 
in  the  northwestern  part  of  Georgia,  as  I  was  informed  by  Mr.  A.  R. 
McCutchon,  of  Lafayette,  Walker  County,  in  that  State.  There  is  a 
great  deal  of  evidence,  however,  which  goes  to  show  that  it  is  the  17- 
year  Brood  XXII  which  occurs  in  the  northeastern  counties,  and  Mr. 
George  P.  Kollock,  of  Clarksville,  Habersham  County,  wrote  that  the 
"locusts''  were  not  there  in  18(>9,  but  that  they  swarmed  in  1868  and 
1851.  This  17  year  brood  seems  to  conhrm  Dr.  Fitch's  statement  (N. 
Y.  Report,  I,  p.  40)  regarding  the  extent  of  his  fourth  brood,  and  it  is 
further  confirmed  by  the  testimony  of  Mr.  I).  C  Sutton,  of  Lafayette, 
Ga.,  who  wrote  me  on  June  30, 1874,  that  "  the  17-year  brood  of  Haber- 
sham and  the  northeiistern  counties  occurred  in  1808,  simultaneously 
with  the  13  year  brood  [XVllIJ  of  Walker  County,  and  the  northwest- 
ern part  of  the  State. 
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The  extent  of  this  Brood  II  must  therefore  be  limited.  Habersham 
Conuty  must  be  stricken  out,  and  no  doubt  Rabun  also,  while  Walker 
and  the  adjacent  northwest  counties  should  be  added. 

1882. — For  the  year  1882  I  failed  to  get  any  further  information  about 
this  brood. 

Bkood  III  -  Sepittidecim—lr^i),  1887. 

In  the  year  H70,  and  at  intervals  of  sevtnitetni  years  thereafter,  they  will,  In  all 
probability,  appear  in  what  is  known  as  the  ••  Kreutz  Creek  Valley,"  in  Yo  k  Conuty, 
Pennsylvania,  and  possibly  in  Vinroii  County,  Oiiio,  and  Jo  Daviess  Connty,  Illinois. 
Mr.  S.  S.  Rath  von,  of  Lancaster,  Pa.,  speakini^  of  this  brood,  says:  "Lancaster 
Connty  is  bounded  on  the  sonthwesr  by  the  Sns<piehanna  River,  dividin<^  it  from  the 
connty  of  York,  alonir  the  northeastern  mar^^in  of  which  there  is  a  monntain  ran^e, 
slopini;  down  to  the  river.  Alonj;  that  slope  Cicailas  were  abundant  the  present  sea- 
son (I8t)>— Brood  XXII).  But  on  the  sonrhwest  side  of  th(i  ran^^e,  in  what  is  known 
as  the  Kreutz  Creek  Valley,  there  were  no!ie.  Tliey  appiMred  last  in  this  valley  in 
Ij^-VJ,  and  previous  to  that  year  at  intervals  of  sevente^*n  years  fro:n  time  immemorial." 
Dr.  Smith  rc-cords  their  appearance  in  lH5iJ,  both  in  Vinton  County,  Ohio,  and  Jo 
Daviess  Connty,  Illinois. 

1870. — From  all  that  I  can  learn,  this  brood  is  invalid,  and  has  no  ex- 
istence. Mr.  liathvon  failed  to  reciord  its  app  »arance  in  1870  in  the 
Kreutz  Creek  Valley,  and  the  Rev.  Dr.  J.  G.  .Morris,  of  Baltimore,  Md., 
writes  positively  that  it  did  not  appear.  He  says:  '*Oar  Lancaster 
friend,  liathvon,  was  a  little  mistaken  in  presnning  that  this  would  be 
the  year  of  the  appearance  of  the  Cicada  in  Kreutz  Creek  Valley,  York 
County,  Pennsylvania.  I  have  made  diligent  inquiry  of  persons  familiar 
with  that  district,  and  they  report  no  locusts.  Now,  it  may  be  that  he 
gives  that  title  to  a  district  different  from  that  which  I  know  by  that 
name  (ft>r  I  was  born  in  that  vicinity),  but  the  Kreutz  Creek  Valley,  7 
or  8  miles  east  of  York,  and  bordering  on  the  Susquehanna,  was  not 
visited  this  year  by  this  sin<rular  Cicada." 

I  likewise  failed  to  hear  of  the  ^'locusts'' either  in  Vinton  County,  Ohio? 
or  in  Jo  Daviess  County,  Illinois,  and  as  all  three  of  the  localities  are 
restricted  and  widely  separated,  and  as  those  in  Illinois  and  Pennsyl- 
vania are  within  the  ranjj^e  of  Brood  V,  which  occurs  one  year  later,  the 
insects  recorded  to  have  appeared  in  the  h)calities  luuned  in  18.>.)  were 
most  likely  precursors  only  of  the  more  extensive  Brood  V. 

Bliool)  IW—TrtdiThn—lny.],  IMK). 

In  the  year  H70,  heinjr  the  same  as  the  preceding,  they  will,  iti  all  i>rohal)ility,  i\\>- 
pear  in  Jjiekson,  Gadsden,  and  Washinj^ton  Counties,  Florida,  havin<^  appeared  there, 
according;  to  Dr.  Smith,  in  l^AA  and  IrCiT. 

1870. — The  appearance  was  confirmed  in  1870,  and,  as  the  followinjj: 
communication  will  show,  the  brood  extends  even  into  Alabama,  Missis- 
sippi, and  Tennessee: 

Dear  Sir:  The  13-year  brood  of  the  Periodieal  Cieada,  mentioned  in  your  rtrst  Mis- 
souri report  vvour  Broo«l  IV),  appeared,  accordin<^  to  prediction,   in  northwestern 
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Florida  this  year,  extending  northward  over  Alabama  and  a  good  portion  of  eastern 
Mississippi,  and  into  Tennessee  as  high  as  this  point.  I  think  I  wrote  yon  when  they 
were  here.  They  were  not  in  great  nnnibers  at  any  point.  I  was  at  Mobile  at  the 
time  of  their  appearance  there,  and  found  them  singing  quite  merrily  in  the  woods 
below  the  city. 

J.  PARISH  STELLE. 
Savaxnah,  Tkxx.,  September  2,  1870. 

1883. — I  received  no  reports  for  tbis  year,  but,'  if  Mr.  Stelle's  word 
is  to  be  depended  on,  there  canuot  be  much  doubt  that  this  brood  is 
well  established,  though  it  may  not  appear  in  great  numbers  at  any 
place. 

Brood  V.—Sepiendecim—lS7ly  188S. 

In  the  year  1871,  and  at  intervals  of  seventeen  years  thereafter,  they  will,  in  all 
probability,  appear  around  the  head  of  Lake  Michigan,  extending  as  far  e^ist  as  the 
middle  of  the  State  of  Michigan  and  west  an  unknown  distance  into  Iowa.  Also  in 
Walworth  County  and  other  portions  of  southern  Wisconsin,  and  southward  into 
Illinois.  This  brood  is  equal  to  Dr.  Fitch's  sixth.  It  extends  all  over  northern  Illi- 
nois and  as  far  south  as  Edg«r  County,  and  its  appearance  in  is:^  and  1854  is  well  and 
thoroughly  recorded.  In  Champaign  County,  Illinois,  it  overlaps  Brood  XVIII,  or 
the  southern  Illinois  tredecim  brood,  while  it  also  interlocks  with  Brood  XIII  (st^pfen- 
dicim)  in  the  same  county. 

They  will  also  appear  in  the  same  years  in  the  southeast  by  eastern  part  of  Lan- 
caster County,  Pennsylvania,  in  what  is  called  the  "Pequea  Valley,"  having  appeared 
there  in  vast  numbers  in  1K54. 

The  earliest  known  record  we  have  of  the  appearance  of  Periodical  Cicadas  is  in 
Morton's '*  Memorial,"  in  which  it  is  stated  that  they  appeared  at  Plymouth,  Ply- 
m(mth  County,  Massachusetts,  in  the  year  W^'^.  Now,  according  to  that  date,  one 
might  be  led  to  suppose  that  this  recorded  brood  of  Morton's  belonged  to  this  Brood 
V,  as  exactly  fourteen  periods  of  seventeen  years  will  have  elapsed  between  WXi  and 
iJ^Tl  ;  but,  strange  to  say,  we  have  no  other  records  of  his  brood  than  that  in  the 
**  Memorial,"  whereas  there  are  abundant  records  of  their  appearing  one  year  later  in 
the  same  locality,  ever  since  1787.  There  is,  therefore,  good  reason  to  believe  that 
the  visit  recorded  by  Morton  was  a  premature  one,  and  that  it  was  properly  due  in 
UYM.  1  have  thert^fore  placed  it  in  Brood  V^IIl,  and  have  little  doubt  but  that  if 
records  could  be  found  these  would  prove  the  Cicadas  to  have  appeared  in  1651,  16*>^, 
16^*5,  170--^,  1719,  173<>,  1753,  and  1770,  as  they  did  in  1787,  1804,  1821,  18:^"^,  and  1855. 

1871.— Throughout  the  country  mentioned  in  the  first  paragraph,  the 
woods,  orchards,  corn  fields,  and  even  meadows  were  vocal  with  the 
shrill  song  of  tliese  17-year  visitors.  I  was  absent  during  the  time  of 
their  appearance,  but  through  the  kindness  of  Dr.  LeBaron,  Mr.  Suel 
Foster,  of  Muscatine,  Iowa,  Mr.  H.  H.  McAfee,  of  the  Wisconsin  UnL 
versity,  and  several  other  correspondents,  I  am  enabled  to  fix  more 
precisely  the  northern,  southern,  and  western  boundaries  of  this  brood. 
Thus,  in  Wisconsin  we  may  draw  a  line  from  Milwaukee  on  the  east, 
gradually  southward  to  the  middle  of  the  southern  line  of  Waukesha 
County,  then  making  a  sudden  dip  to  the  center  of  Walworth  County, 
and  rising  again  a  little  above  the  sonthern  line  of  Jefferson  County ; 
then  falling  a  little  below  Dane;  then  rising  from  the  southwest  corner 
of  Dane  to  the  northwest  corner  of  Iowa  County,  and  from  thence  along 
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the  Wiscousiu  River  to  its  mouth.  There  seems  also  to  be  a  detached 
branch  commenciug  about  the  middle  of  the  northern  part  of  Iowa 
County  and  running  across  the  Wisconsin  River  into  Sauk  County.  In- 
cidentally with  his  studies  on  Brood  XIII,  Prof.  E.  C.  Bessey,  of  Ames, 
Iowa,  was  able  in  1878  to  define  the  boundary  of  this  Brood  V  of 
1871,  and  to  illustrate  its  extent  in  his  State  by  a  map  published  in  the 
loica  Weather  Bulletin  for  November,  1878.  The  brood  occupies  nearly 
the  whole  eastern  third  of  the  State,  not  reaching,  however,  the  south- 
eastern corner  and  being  limited  toward  the  west  by  a  line  drawn  from 
Mitchell  County  to  a  point  on  the  Mississippi  River  somewhat  south  of 
the  mouth  of  the  Iowa  River.  In  its  southeastern  portion  this  brood 
overlaps,  therefore,  Brood  XIII.  In  Illinois  the  boundary  line,  in  a  gen- 
eral way,  may  be  drawn  from  the  northwest  portion  of  Mercer  County, 
southeast  to  the  Illinois  River  at  Peoria,  west  along  the  Toledo,  Wabash 
and  Western  Railroad.  There  seem  to  be  detachments  extending  far- 
ther south,  especially  in  the  eastern  ])ortioji  of  the  State,  and  they  oc- 
curred as  far  south  as  Shelby  County.  In  Indiana  the  line  is  not  well 
defined,  but  includes  the  extreme  northwest  counties,  extending  as  far 
south  as  the  Kankakee  River.  In  Michigan  it  does  not  extend  north  as 
far  as  Saint  Joseph  on  Lake  Michigan. 

As  this  insect  can  only  appear  in  districts  which  were  timbered  or 
planted  to  orchard  seventeen  years  ago,  it  follows  that  in  such  an  ex- 
tensive  prairie  country  as  that  within  the  limits  indicated,  the  brood 
must  be  very  much  detached  and  scattered. 

The  insects  did  not  appear  in  the  Pequea  Valley,  in  Lancaster  County, 
Pennsylvania;  at  least  I  have  been  unable  to  get  any  authentic  record 
of  the  tact. 

From  all  I  can  learn,  no  Cicadas  ai)peared  at  Plymouth,  Mass.,  a  fact 
which  corroborates  the  view  expressed  in  18()8,  that  the  visit  recorded 
by  Morton  in  Bi33  was  a  premature  one,  and  that  it  was  due  in  1634. 

The  southern  boundary  of  this  brood  in  Illinois  needs  further  defi- 
nition. Mr.  A.  C.  Dammoud,  of  Warsaw,  Hancock  Count}',  wrote  me 
that  in  1871  it  did  not  occur  at  Warsaw,  and  the  same  statement  was 
made  to  me  by  Mr.  M.  L.  Dunlap  in  regard  to  the  vicinity  of  Cham- 
paign. 

Mr.  S.  S.  Rath  von,  of  Lancaster,  Pa.,  subsequently  (May  17,  1872) 
informed  me  by  letter  that  he  had  also  failed  in  1871  to  hear  anything 
of  this  brood  in  Pennsylvania. 

Belated  individuals  of  this  brood  were  rep6rted  to  me  by  Mr.  E.  S.  L. 
Richardson,  from  Oswego,  Kendall  County,  Illinois,  on  June  20,  1872, 
who  also  states  at  the  same  time  that  the  Cicadas  were  there  in  1837, 
1854,  and  1871. 

Bkood  VI.— Jrerfmm— 1871,  18.^4. 

In  the  year  1871,  being  the  same  year  as  the  preceding,  and  at  intervals  of  tiiirteen 
years  thereafter,  they   will,  in  all  probability,  appear  in  the  extreme  sonthwestern 
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toriier  of  Mississippi  and  in  the  adjoiniuj; part  of  Louisiana.  Dr.  D.  L.  Phar-  s,  of  New- 
tonia  (near  Woodville),  Miss.,  says  that  in  1^5!!?  they  extended  over  most  of  Wilkin- 
son and  part  of  Amite  Counties,  Mississippi,  and  East  and  West  Feliciana,  Louisiana. 
He  has  liiuKself  witnessed  the  appearance  of  this  hrood  during  the  years  l^i^'^y  lf<45, 
and  lHr>'^,  while  it  is  distinctly  remembered  by  a*;ed  people  in  his  ueighlM)rhood  as 
having  also  appeared  there,  in  the  years  l^iH]  and  l''^19.  Dr.  Smith  gives  their  range 
from  the  Mississippi  River  east  to  a  ri<lg«"  45  miles  from  the  river  that  divides  the 
Stare  north  and  south,  and  north  and  nouth  to  the  boundaries  of  the  Stat*-,  record- 
ing tliem  Jis  occnrrhig  in  l>:ii)o,  1^*19,  l-^:$2,  1^4.'),  and  i^'^^. 

1871. — This  brood  also  appeared  in  1871,  and  a  few  ))recursors  were 
noticed  in  13(>0,  but  none  in  1870.  I  quote  the  following?  account  of  it 
from  a  letter  from  Dr.  Phares :  ''  A  few  males  be^^an  to  appear  about  the 
20tU  of  April.  Not  many  of  any  kind  came  out  till  the  7th  and  8th  of 
May.  On  those  two  days,  from  5^  till  8  p.  m.,  or  about  dark,  they  came 
forth  from  the  earth  in  vast  numbers,  and  in  lar^e  numbers  from  that  time 
for  ten  days  more,  the  last  I  noticed  issuing  on  the  18th  of  May,  and  being 
mostly  of  the  smaller  and  sometimes  darker-colored  individuals.  Per- 
haps three-tburths  of  those  coming  up  on  the  7th  and  8th  of  May  were 
females.  They  are  now  (May  22)  in  full  song,  and  I  notice,  with  others, 
that  when  my  huge  bell  (-1:12  pounds)  is  rung,  they  sing  with  redoubled 
fury." 

Dr.  Phares  also  sent  me  a  large  number  of  specimens  and  measure- 
ments to  sho\t  that  there  is  a  variation  of  at  least  half  an  inch  in  the 
exi)anse  of  the  wings,  and  that  the  small,  dark  form  which  has  been 
named  cassinii  is  connected  with  the  larger  normal  form  by  infinite 
grades.  He  is  more  convinced  than  ever  that  the  small  form  cannot  l>e 
a  distinct  species,  and  that  there  should  be  no  C  casshiii  recognized; 
in  which  opinion  1  fully  concur. 

Kegarding  the  possibility  that  a  detachment  of  this  brood  exists  in 
southern  Illinois  (Union  County),  I  refer  to  my  remarks  on  Brood  VII. 

In  a  communication  to  the  Southern  Field  and  Factory^  August,  1873, 
Dr.  Phares  records  the  appearance  of  this  brood  since  the  year  1806, 
and  defines  its  extent  in  Louisiana  and  Mississippi  as  follows: 

''Their  western  limit  is  the  Mississippi  Kiver,  the  southern  about  8 
miles  north  of  Baton  Rouge,  the  eastern  about  4  miles  west  of  Greens- 
burgh,  the  county  seat  of  Saint  Helena,  and  4  miles  west  also  of  Liberty, 
in  Amite  County,  Mississippi,  thus  extending  from  15  to  50  miles  from 
the  Mississippi  Uiver,  and  from  the  vicinity  of  the  city  of  Baton  Kouge, 
108  miles  to  the  northern  limit  of  Claiborne  County,  Mississippi,  per- 
haps even  further.  They,  therefore,  occupy  Eiist  and  West  Feliciana, 
the  northern  i)art  of  East  Baton  Rouge,  the  northwest  corner  of  Liv- 
ingston, and  the  western  i)art  of  Saint  Helena  parishes,  Louisiana,  and 
Wilkinson,  Adams,  Jefferson,  ('laiborne,  and  parts  of  Amite,  Franklin, 
and  possibly  parts  of  one  or  two  more  counties  in  Mississippi." 

According  to  :\Ir.  J.  W.  Merchant  (letter  dated  August  29, 1871),  this 
brood  did  not  appear  at  Carthage,  Miss.,  which  statement  confirms  the 
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extent  of  the  brood  as  given  by  Dr.  Smith  and  Dr.  Phares,  Carthage 
being  east  of  the  dividing  ridge  of  the  State  of  Mississippi. 

Brood  ylL—Tr€declm—lS7*^,  lK-i5. 

In  the  year  187*2,  and  at  intervals  of  thirteen  years  thereafter,  they  will  in  all  proba- 
bility appear  in  Jackson  County  and  around  Cobdeu  and  Jonesborongh,  in  Union 
County,  southern  Illinois,  in  Kansiis,  Missouri,  Georgia,  Louisiana,  Tennessee,  and 
Mi8sissip])i. 

According  to  Mr.  Paul  Friek,  of  Jonesborough,  they  were  in  Union  County,  Illinois, 
in  1858,  and  he  also  thinks  it  was  a  great  year  for  them  (fhout  18:52.  Those  of  isr)8 
were  probably  premature  stragglers  of  the  1859  brood,  while  Mr.  Friek  is  most  likely 
mistaken  as  to  the  year  lH:Vi,  since  the  Rev.  George  W.  Ferrell,  of  Cobden,  Union 
County,  witnessed  their  appearance  at  that  place  in  IKli,  and  also  in  1846  and  1859 ; 
and  Cyrus  Thomas  has  also  recorded  their  appearance  in  1859  in  the  iifth  report  of  the 
Illinois  State  Agricultural  Society,  page  458,*  while  a  paragraph  in  the  Haliimore 
(Md.)iS'«w  of  June  I'.J,  1859,  says,  "The  locusts  have  made  their  appearance  in  *  Egypt,' 
in  southern  Illinois,  and  cover  woods  and  orchards  in  swarms."  This  brood  not  im- 
probably extends  westward  into  Missouri,  for  several  of  the  old  settlers  around 
Eureka,  in  Saint  Louis  County,  Missouri,  recollect  it  being  "locust  year"  about  the 
time  of  its  last  appearance,  while  Mr.  L.  D.  Votaw,  of  Kureka,  and  William  Muir,  of 
Fox  Creek,  Mo.,  both  l>elieve  it  was  exactly  nine  years  ago,  or  in  the  year  1859.  Dr. 
Smith  records  it  in  DeKalb,  Gwinnett,  and  Newton  Counties,  Georgia,  in  1846  and 
1859;  in  the  northern  part  of  Tennessee  also,  in  1846  and  1859;  in  the  whole  eastern 
portion  of  Mississippi,  from  the  ridge  which  is  45  miles  fjom  the  river,  on  the  west,  to 
the  eastern  boundary,  in  18*20,  1833,  1846,  and  lf^')9;  in  Carroll  Parish,  Louisiana,  in 
1859;  and  in  Phillips  County,  Kansas,  in  the  same  year. 

By  referring  to  Brood  XV,  it  will  be  seen  that  in  1^46.  or  during  the  first  year  of 
the  Mexican  war,  this  lo-year  brood  appeared  simultaneously  with  a  17-year  brcod  in 
western  Pennsylvania  and  Ohio. 

1872. — For  this  year  we  biive  records  of  the  reappearance  of  this  brood 
from  the  following:  localities :  In  sonthern  Illinois  it  appeared  in  Union 
County,  as  witnessed  by  a  correspondent  of  the  Saint  Louis  Repuhlicnn 
who  writes,  on  May  31, 1871,  from  Cobden  :  ''  This  section  of  country  is 
quite  lively  and  animated  at  present,  a  ^reat  portion  of  the  life  being 
supplied  by  the  locusts,  whose  shrill  monotone  meets  and  oppresses  the 
ear  in  all  directions.  There  is  no  escaping:  that  tiresome  tune,  and  we 
can  only  wish,  vainly  enough,  that  the  noisy  insects  would  introduce 
some  variations  into  their  ceaseless  song;.  During  the  past  week  they 
have  been  coming  out  of  the  ground  in  myriads,  and  the  trees  are  loaded 
with  them,  as  they  deposit  their  eggs  in  the  bark  of  the  young  and 
tender  branches."  Another  correspondent  from  "Egypt,"  of  the  same 
county,  states  that  the  locnsts  have  appeared  there  true  to  prediction  ; 
that  the  woods  are  now  ringing  with  their  song,  and  that  he  knows  of 
the  appearance  of  the  brood  in  184G  and  1851).  Among  my  own  corre- 
8i>ondents,  Mr.  Parker  Earle  (letter  dated  May  25,  1872)  and  Mr.  S.  H. 
Beckwith,  of  South  Pass,  stated  that  they  abounded  at  Cobden,  Union 

*  If  Mr.  I*aul  Friek  is  correct,  the  brood  In*  lias  wiine^.sed  may  po.^sibly  be  a  Uetiiclmieut  of  the 
Miuaissippi  and  Louiainna  Brood  VI ;  m  which  ease  the  Cicadas  api)ear  for  two  couaecutive  years  in 
ITnion  County,  Illinois,  aa  they  do  (see  Broods  XIII  and  XIV)  in  central  Ohio,  and  portions  of  north- 
weatem  Missouri. 
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County,  the  latter  adding  that  he  caught  about  a  dozen  precursors  in 
1871.  Mr.  J.  B.  Miller,  residing  at  Anna,  in  the  same  county,  wrote 
(May  17,  1872),  "  they  are  here  in  hosts,  according  to  prediction,^  and 
that  he  can  trace  the  brood  back  to  1840.  Finally,  Mr.  J.  E.  Muhleiuan 
(June  20,  1872)  stated  that  a  few  stragglers  of  this  brood  extend  as  far 
north  as  Woodburn,  in  Macoupin  County. 

In  Missouri  the  existence  of  this  brood  was  fully  established  in  1872, 
though  the  exact  limits  of  its  range  still  remain  to  be  defined.  From 
Saint  Louis  County,  Mr.  H.  J.  Schulte,  of  Carondelet  (letter  June  10, 
1872),  reported  them  as  being  generally  distributed  throughout  his  sec- 
tion of  the  county,  and  on  June  7  I  noticed  quite  a  number  of  Cicadas 
near  Eureka  and  a  few  around  Kii  kwood.  The  only  other  place  in  that 
State  from  which  this  brood  was  reported  is  Rocheport,  in  the  extreme 
southwestern  corner  of  Boone  County.  Mr.  M.  P.  Lientz,  writing  from 
that  place  on  June  3, 1872,  says  that  the  Cicadas  were  thick  enough  there 
to  make  the  woods  noisy.  Boone  County  is  considerably  west  of  Saint 
Louis  County,  but  nearly  in  the  same  latitude. 

Xothing  was  heard  from  Kansas  to  confirm  or  contradict  Dr.  Smith's 
statement  regarding  the  occurrence  of  this  brood  in  Phillips  County. 

From  Tennessee  the  brood  was  reported  in  Madison  County.  The 
JaeJcsoH  Whig  and  Tribune  of  May  25,  stated  that  "they  are  doing  their 
level  best  to  make  the  woods  north  of  the  town  vocal  with  their  million 
voices;''  and  in  the  extreme  southwestern  corner,  as  Mr.  W.  Phillips, 
of  the  University  of  Mississippi,  wrote  me  on  January  22,  1873,  they 
were  below  and  about  Memphis  in  their  usual  quantities. 

In  Mississippi  they  were,  according  to  Mr.  J.  P.  Stelle,  swarming  at 
Hazlehurst,  Copiah  County.  According  to  Dr.  George  Little  (as  com- 
municated to  me  by  Mr.  W.  Phillips),  they  appeared  at  Oxford,  Miss., 
in  1859  as  well  as  1872. 

That  this  brood  occurs  in  Arkansas  seems  to  be  proved  by  a  commu- 
nication of  Mr.  J.  W.  Howard,  of  Flat  Bayou,  to  the  Phillips  Southern 
Farmer^  October,  1872,  stating  that  1872  was  the  locust  year  in  his  sec- 
tion of  the  country. 

]^either  from  Louisiana  nor  from  Georgia  did  I  receive  any  informa- 
tion in  1872  concerning  this  brood. 

The  existence  of  this  brood  has  thus  been  verified  in  the  parts  of  Illi- 
nois, Missouri,  Tennessee,  and  Mississippi  indicated  above,  and  Arkan- 
sas has  to  be  added  thereto,  while  the  other  localities  (KaUvSas,  Georgia, 
and  perhaps  also  Louisiana)  require  further  verification  this  year  (1885). 

Bbrood  WW.— Septendecim— 1^12, 1889. 

In  the  year  1872,  being  the  same  year  as  the  preceding,  and  at  intervals  of  seven- 
teen years  thereafter,  they  will,  in  all  probability,  appear  in  the  southeastern  part  of 
Massachusetts;  across  Long  Island,  along  the  Atlantic  coast  to  Chesapeake  Hay,  and 
up  the  Susquehanna  at  least  as  far  as  to  Carlisle  in  Pennsylvania;  also  in  Kentucky, 
at  Kanawha  in  West  Virginia,  and  (iallipolis,  Ohio,  on  the  Ohio  River.    This  is  the 
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brood  refenwl  to  in  Brood  V,  and  which  thern  is  every  reason  t«>  believe  is  the  one 
recorded  by  Morton  in  his  •*  Memorial,"  as  <>crurring  in  1033. 

Dr.  Fitch,  in  the  account  of  his  third  brood  (New  York  Report  I,  page  39),  Kays: 
"The  third  brood  appears  to  have  the  most  extensive  geographical  range.  Frt>ni  the 
southeastern  part  of  Massachusetts  it  ext'uds  across  Long  Island  and  along  the  At- 
lantic coast  to  Chesapeake  Bay,  and  up  the  Susquehanna  at  least  as  far  as  to  Carlisle 
in  Pennsylvania ;  and  it  probably  reaches  continuously  we«t  to  the  Ohio,  for  it  occujiies 
the  valley  of  that  river  at  Kanawha  in  [West]  Virginia,  and  onwards  to  its  month, 
and  down  the  valley  of  the  Mississippi  probably  to  its  month,  and  up  its  tributaries, 
west,  into  the  Indian  Territory.  This  brond  has  appeared  the  present  year,  IHoo.  and 
I  have  received  specimens  from  Long  Islan:!,  from  South  Illinois,  and  the  Creek  Indian 
country  we^  of  Arkansas,"  &c. 

There  is  every  reason  to  believe  that  Dr.  Fitch,  in  this  account,  has  confounded 
this  aefftefidecim  Brood  VIII,  with  the  great  tredecim  Brood  XVIII,  for  it  so  happened 
that  they  both  occurred  simultaneously  in  l^o.>,  but  the  exact  dividing  line  of  these 
two  broods  is  not  so  easily  ascertaiueil.  Certainly,  after  reaching  the  Ohio  River, 
the  septeiidecim  brood  extends  beyond  Gallipolis,  Ohio,  for  Professor  Potter,  in  his 
"Notes  on  the  Cicada  decern  septiina,^*  records  their  appearance  at  that  place  in 
1821;  and  Dr.  Smith  records  their  appearance  at  Frankfort,  Lexington,  and  Flem- 
ingsbnrg,  Ky.,  in  1838  and  lr5r>.  But  I  strongly  incline  to  believe  that  well  nigh 
the  rest  of  the  territory  mentioned  by  Dr.  Fitch  was  occupied  by  the  tredecim 
brood,  the  reasons  for  which  belief  will  be  found  in  the  account  of  Brood  XV 11 1. 

Cicadas  also  appeared  in  Buncombe  and  McDowell  Counties,  North  Carolina,  in 
1855,  bnt  until  they  appear  there  again  it  will  be  impossible  to  say,  positively, 
whether  they  belong  to  this  septendecim  Brood  VIII,  or  to  the  trederim  Brood  XVIII. 

1872. — The  reports  I  was  able  to  obtain  for  this  year  are  as  follows : 

Mr.  F.  B.  Sanborn  wrote  us  on  January,  1873,  that  lie  eouhl  find  no 
trace  of  the  appearance  of  this  brood  in  Massachusetts  in  1872.  Dr. 
Packard,  however  (Amer,  Xa<.,  VII,  p.  536),  says  they  appeared  in  the 
soiitherly  part  of  the  State.  Moreover,  the  existence  of  this  brood  in 
southeastern  Massachusetts  has  been  fully  confirmed  by  the  following 
letter  we  received  on  January  17, 1873,  from  Mr.  W.  C.  Fish,  East  Fal- 
mouth, Mass : 

"The  seventeen-year  locusts  were  very  abundant  here  the  past  sea- 
son, and  did  much  damage  in  the  woodlands,  particularly  among  the 
young  oak  sprouts  of  a  few  •years'  growth,  and  in  some  of  these  locali- 
ties where  there  were  no  large  trees  they  completely  riddled  the  huck- 
elberry  bushes.  Between  here  and  Sandwich  there  is  a  continucms  tract 
of  woodland.  Sandwich  is  15  miles  north  of  us.  This  tract  of  wood- 
land extends  tlirough  a  large  portion  of  Plymouth  County.  I  know 
that  the  locusts  occurred  through  nearly  all  of  this  tract  from  Plymouth 
south  and  east  through  the  towns  of  Sandwich  and  Falmouth,  and  east 
through  the  towns  of  Barnstable  and  Yarmouth.  I  do  not  know 
whether  the  brood  extends  further  east  down  the  Cape  or  not.  It  seems 
a  little  singular  that  when  it  occurs  in  such  abundance  here  on  the  shore 
of  Vineyard  Sound,  that  they  should  come  another  year  on  the  island 
of  Martha's  Vineyard  so  near  us." 

In  i^ew  York  the  appearance  of  this  brood  in  1872,  on  Long  Island, 
seems  to  be  confirmed,  as  Mr.  S.  S.  Kath von  wrote  us  (July  10, 1872)  that 
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be  saw  a  paragraph  in  the  U,  S»  Gazette  which  re[>ortetl  the  Cicadas 
to  be  iu  abuiulauce  on  that  ishind. 

From  tVuiisylvania  Mr.  Uathvon  sent  us  (July  16,  1872)  a  diagram 
illustrating  the  extent  of  the  brood  as  observed  by  him  in  1872,  viz: 
Franklin,  Adams,  York,  Lancaster,  and  Chester  Counties,  the  Cicadas 
being  mostly  confined  to  woody  portions  ah)ng  streams. 

In  Kentucky  the  brood  was  observ^ed  in  the  northwestern  portion  of 
the  State,  extending,  according  to  the  late  Mr.  V.T.  Chambers,  into  the 
central  portion  beyond  Lexington.  According  to  newspaper  items,  the 
Cicadas  were  abundant  in  Richnu)nd,  Madison  County,  and  Mr.  T.  W. 
Gordon,  of  Georgetown,  Ohio,  reported  them  from  Maysville,  Ky.  The 
same  gentleman  stated  also  that  his  son  caught  several  at  Maysville  in 

1871,  and  these  were  no  doubt  forerunners  of  this  brood. 

All  reports  we  received  from  Ohio  came  from  the  southwestern  corner 
of  the  State.  On  May  25  Dr.  John  A.  Warder  brought  me  specimens 
from  (vleves,  Hamilton  County.  Mr.  C.  L.  James,  of  Waynesville,  War- 
ren County,  said,  in  a  letter  of  June  10,  that  "they  are  there  in  full 
force,  but  not  so  many  as  in  1855;  that  fungus  disease  attacked  the 
females  by  thousands.  The  brood  in  1838  exceeded  anything  he  ever 
saw.''  In  Brown  County  the  brood  was  observed  by  Mr.  T.  W.  Gordon, 
of  Georgetown,  and  Mr.  S.  Shepherd,  of  Henne[)in,  111.,  wrote  me,  on 
November  22,  187(),  that  he  observed  the  brood  in  Brown  County  in 
1804  and  1821.     An  item  of  the  Prairie  Farmer  Kecord,  dated  May  26t 

1872,  ami  signed  '*D.  M.,''  states  *'that  the  17-year  locusts  are  on  hand 
in  Clinton  County."  Finally  Mr.  Chambers  (letter  June  17, 1872)  stated 
that  the  Cicadas  ext^^nded  some  miles  northeast  from  Cincinnati.  Thus 
the  brood  is  now  fully  contirmed  in  Ohio,  though  its  eastward  extension 
in  that  State  still  remains  rather  indefinite. 

The  isolatcil  localities  in  North  Carolina  mentioned  in  the  above  quo- 
tation from  my  first  Missouri  report  were  not  confirmed  in  1872,  which 
is  an  additional  proof  that  the  Cicadas  which  appeared  there  in  1855  be- 
long to  Brood  XVIII.  Xor  did  I  get  any  news  from  the  isolated  local- 
ity in  West  Virginia  mentioned  above,  though  an  eastward  extension 
of  the  brood  through  eastern  Kentucky  to  southern  West  Virginia  is 
by  no  means  impossible. 

The  most  interesting  result  of  the  observations  in  1872  is,  however, 
the  fact  that  this  brood  has  a  much  greater  westward  extension  than 
was  previonsly  supposed.  In  Indiana,  Mr.  O.  S.Wescott,  a  well-known 
ent<)moh);;isr,  found  the  Cicadas  all  along  the  Evansville  and  Craw- 
fordsville  Hailro^d,  extending  from  Evansville  certainly  a^  far  as  Terre 
Haute,  bnt  not  reaching  east  as  far  as  Shoals,  in  Martin  County.  From 
Illinois  another  trustworthy  observer,  Mr.  S.  Shepherd,  formerly  resid- 
ing in  Brown  (bounty,  Ohio,  bnt  having  afterward  move<l  to  Hennepin, 
Pntnam  County,  Illinois,  wrot<3  me  on  November  22,  1870,  that  he  saw 
this  brooil  ar  his  present  residence  in  18:^8  and  1855.  This  occurrence 
of  the  brood  in  Illinois  was  also  confirmed  by  a  newspaper  item  from 
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the  Prairie  Fanner^  brieHy  recording  the  appeiiraiiee  of  Cicadas  in  Mc- 
Lean County. 

LTpon  reviewinjif  the  kK^alitiesof  this  brood  as  now  ascertained  we  find 
that  they  ref)resent  a  comparatively  narrow  curve  with  the  ends  point- 
ing northward.  The  northeastern  extremity  commences  in  southeast- 
ern Massachusetts;  thence  tlie  line  goes  south  to  Long  Lshnid ;  thence 
west  through  Pennsylvania,  southern  Ohio,  and  northern  Kentucky  to 
southern  Indiana;  tlience  again  bending  northward  and  reaching  cen- 
tral Illinois  with  its  northwestern  extremity.  This  large  belt  is,  how- 
ever, by  no  nutans  entirely  occupied  by  the  brood,  and  two  large,  com- 
pact central  areas  are  jdainly  distinguished,  one  being  in  southeastern 
Pennsylvania,  the  other  in  northern  Kentucky  ami  southwestern  Ohio. 
To  the  west  there  are  two  detached  areas,  one  in  southwestern  Indiana, 
the  other  in  central  Illinois,  while  to  the  east  there  are  again  two  de- 
tached areas,  one  on  Long  Island  and  the  other  in  southeastern  Massa- 
chusetts. 

Bhooi)  lX—S(pteHderim{i)—l^7A,   IK)1. 

In  tbe  year  IK74,  and  at  interval.^  ors«»vent«"fou  years  tlieivafter,  they  will  probaUly 
occur  in  8ontheaHtern  Nebraska. 

The  occurrence  of  this  brood  whh  coinnniniratcd  to  uie  by  Mr.  Clarke  Irvine,  of 
Oregon,  HoltCouniy.  The  bro«Kl  is  nio«t  likely  contiiicd  to  the  eastern  or  tiuib«red 
portion  of  the  State,  and  I  judge  it  to  be  seplendechn,  fioiu  the  fact  that  the  latiHide 
is  rather  more  northerly  than  irederim  is  known   to  occur. 

1874. — Whether  this  brood  is  a  17-year  or  IH  year  one  still  remains 
somewhat  doubtful,  with  the  probability  in  favor  of  the  former;  but 
its  existence  and,  at  the  same  time,  its  extent  westward  to  Coh)rada 
seem  to  be  confirmed  by  a  letter  from  Mr.  J.  11.  Kice,  of  (lold  Ilill, 
Boulder  County,  Colorado,  dated  July  31,  1874,  stating  that  the  Cica- 
das occurred  there  in  1874,  but  not  very  abundantly.  While  it  is  true 
that  this  locality  in  Colorado  is  widely  detached  from  thift  in  south- 
eastern Nebraska,  yet  we  do  not  doubt  that  the  Cictidas  of  both  locali- 
ties belong  to  the  same  brooil.  In  these  less  timbered  western  States 
the  broods  must  naturally  be  very  much  broken  up,  and  appear  in  scat- 
tered localities  and  not  in  compact  regions,  as  in  the  timl>ered  Stales. 

In  this  connection  I  would  mention  that  on  May  17,  187J,  Mr.  J.  B. 
Miller  informed  me  of  a  brood  between  the  hea<lwaters  of  the  Smoke  Hill 
Kiver  and  Denver  City,  Colorado,  in  1858.  *'  Their  work  was  plainly 
visible  on  a  grove  of  young  pitch  pines."  If  these  Cicadas  were  not 
stragglers  of  this  Brood  IX,  but  belong  to  some  other  brood,  they 
would  be  difficult  to  ])lace  among  the  broods  here  enumerated.  If  they 
are  a  13-year  brood  the}'  could  only  belong  to  our  Brood  VI,  which  is 
extreuiely  im])robable.  Moreover,  it  is  not  likely  that  central  Colo- 
rado pos.sesses  a  13-year  brood.  If  they  belong  to  the  17year  race 
they  would  indicate  a  brood  not  yet  erjumerated  and  t^)  be  placed 
between  my  Broods  IX  and  X.  Although  I  have  no  reason  to  doubt 
the  correctness  of  Mr.  Miller's  stateme?it,  3'et  it  must  be  remembered 
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that  errors  in  referring  old  observations  to  a  particular  year  are  easily 
made.  For  this  reason  I  am  unwilling  to  establish  a  new  brood  on 
the  strength  of  this  single  testimony,  and  prefer  to  attach  this  lo- 
cality to  this  Brood  IX  until  the  contrary  has  been  proven.  Neither  in 
the  year  1871  nor  1875  did  I  learn  anything  of  the  appearance  of  Cicadas 
in  the  locality  mentioned  by  Mr.  Miller. 

Brood  X.— Jredeciw— lc7r>,  IS^S. 

In  the  year  1875,  and  at  intervals  of  thirteen  years  thereafter,  they  n-iU  most  likely 
occur  in  different  parts  of  Texas.  Aocordinj?  to  Dr.  Smith  they  appeared  in  vast  num- 
bei-8  in  some  parts  of  Texas  in  1849,  thonj;h  he  was  not  able  to  get  any  particnlars. 

1875. — The  year  1875  did  not  furnish  any  information  regarding  this 
brood,  thecjbistence  of  which  is,  therefore,  solely  based  upon  Dr.  Smith's 
statement.  That  Dr.  Smith  himself  was  unable  to  obtain  definite  local- 
ities for  this  brood  might  justly  be  regarded  as  a  suspicious  circum- 
stance, and  should  the  year  18S8,  in  which  the  reappearance  of  the 
I'icadas  may  be  looked  for,  also  fail  to  confirm  this  brood,  it  would  be 
best  to  strike  it  entirely  from  the  list  of  the  well-established  broods.* 
Brood  XL~Septend4dm—lfi7C\  I'^'X 

In  the  year  1870,  and  at  intervals  of  17  years  thereafter,  they  will,  in  all  probabil- 
ity, api>ear  in  parts  of  North  Carolina,  Vir;;inia,  Maryland,  Illinois,  and  Indiana. 
At'cordinj;  to  pr.  Smith  they  appeared  from  Raleigh,  N.  C,  to  near  Petersburg,  Va., 
in  1S4'2  and  IHoU;  in  Rowan,  Davie,  Cabarras,  and  Iredell  Counties,  in  the  same  State, 
in  IH'iT),  1842,  and  1K)9;  in  the  valley  of  Virginia,  as  far  as  the  Blue  Ridge  on  the 
<*ast,  the  Potomac  River  on  the  north,  the  Tennessi^e  and  North  Carolina  lines  on  the 
«outh,  and  for  several  counties  west,  in  IKfH,  1^42,  and  1^59;  in  the  south  part  of 
Saint  Mary's  County,  Maryland,  dividing  the  county  about  midway  east  and  west,  in 
1825, 1842,  and  1859;  in  Illinois,  about  Alton,  in  1842  and  1859;  and  in  Sullivan  and 
Knox  Counties,  Indiana,  in  1H42  and  1859. 

1876. — Although  this  brood  is  thus  well  recorded  in  former  years  from 
many  sections  of  the  country,  I  received  but  few  data  in  reference  to  it 
in  187(i — a  fact  due  to  preoccupation  with  other  matters.  A  correspond- 
ent at  Lexington,  Va.,  recorded  their  appearance  at  bis  place  in  the 

*  The  only  information  which  might  possibly  be  referred  to  this  broini  is  contained 
in  a  letter  we  received  July  1,  1^75,  from  Dr.  D.  L.  Phares,  and  which  reads  as  fol- 
lows: 

'*  About  the  lOth  of  June  [1^>75J,  coming  up  the  Mississippi  River  from  New  Orleans, 
at  Bayou  Sara,  I  heanl  of  a  family  of  Cicadas  in  West  Feliciana  Parish,  Louisiana, 
near  the  river  and  south  of  Bayou  Sara.  I  requested  a  gentleman  to  get  what  history 
he  couhl  of  them  and  scud  me  specimens.  I  have  received  nothing  from  him  except 
the  specimens  I  send  herewith  — all  dwarfs,  or  perhaps  a  distinct  variety." 

It  will  be  dithcult  ^o  attach  thcM?  specimens,  either  as  precursors  or  belated  sjier- 
imens,  to  any  one  of  the  recorded  broods,  unless  to  this  Brood  X,  of  which  they  may 
possibly  be  the  eastern  most  outpost.  Still,  as  this  isolated  family  of  Cicadas  has  l>een 
observed  « ast  of  the  Mississippi,  and  thert-foie  in  a  locality  widely  separated  from 
Texas,  nothing  that  is  cei  tain  can  be  said  reganliug  the  connection  of  this  swarm  with 
Brt>od  X. 
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Xeic  York  Weekly  Tribune^  June  24,  1S76,  and  at  the  same  time  sent 
me  a  few  specimens. 

In  the  American  Entomologht^  vol.  Ill,  p.  77,  the  late  Mr:  V.  T.  Cham- 
bers stated  that  he  found  the  Cicada  in  Cheyenne  Canon,  Colo.,  in  Jnne» 
1876,  and  this  statement  very  probably  indicates  a  detached  outpost  of 
this  seventeen-year  brood  XT,  since,  as  I  have  already  said,  it  is  not 
probable  that  northern  and  central  Colorado  possess  a  seventeen-year 
brood. 

Brood  W\.—Sepiendecim—\r^l,  lc<94. 

In  the  year  1877,  and  at  intervals  of  17  years  thereafter,  they  will,  in  all  prob- 
ability, appear  in  the  vicinity  of  Sehnylerville  and  Fort  Miller,  in  New  York;  thence 
along  l>oth  sides  of  the  Hndson  to  its  mouth,  where  they  extend,  at  least,  to  New 
Haven,  in  Connecticut,  and  west  across  the  north  part  of  New  Jersey  and  into  Penn- 
sylvania; also  in  Dearborn  County,  Indiana;  Kalamazoo,  Mich.;  in  Pennsylvania, 
North  Carolina,  Virginia,  and  Maryland. 

This  brood  is  recorded  by  Professor  Potter  as  having  occurred  at  North  Haven,  Conn., 
in  1724,  1741,  17r>8,  1792,  1809,  and  1826.  It  was  also  recorded  by  the  same  writer  as 
having  occurred  in  1826  in  Middlesex  County,  New  Jersey,  and  by  Dr.  Fitch  as  havijig 
occurred  in  184:j  throughout  the  whole  country  mentione4l  above.  In  1800,  again,  it 
was  spoken  of  in  the  old  series  of  the  Prairie  Farmer  {\o\.  22,  p.  1 19)  as  having  occurred 
that  year  in  New  Jersey,  and  Dr.  Smith  records  it  throughout  the  whole  State  in 
1775.  1792, 1809, 1*^26,  and  1^43.  Mr.  James  Angus,  of  West  Farms,  Westchester  County, 
New  York,  has  himwdf  witnessetl  its  recurrence  in  the  years  1843  and  18<>0. 

In  Pennsylvania,  Mr.  Rathvou  found  a  few  individuals  in  1860,  and  Dr.  Smith  saj's- 
it  extends  from  the  Susquehanna  to  the  Delaware  River,  bounded  by  Peter's  Mount- 
ain on  the  south.  In  Virginia  it  occurred  from  the  south  part  of  Loudon  County  to 
the  Roanoke  River,  and  from  the  Blue  Ridge  to  the  Potomac,  in  1826,  1843,  and  I860; 
in  Maryland  from  Anne  Arundel  County  to  the  north  part  of  Saint  Mary's,  and  from  the 
Potomac  to  Chesapeake  Bay,  in  1-09,  l'^26,  1843,  and  1860;  in  Rockingham,  Stokes, 
Guilford,  Rowan,  Surry,  and  adjacent  counties.  North  Carolina,  in  1792,  1809,  H26,  and 
1843;  in  Dearborn  County,  Indiana,  in  1843  and  in  18(50;  and  in  Kalanuizoo,  Mich., 
during  the  same  years.  * 

1877. — This  is  one  of  the  best  recorded  broods;  and  as  it  appears  in 
the  immediate  vicinity  of  New  York,  Brooklyn,  Jersey  City,  and  other 
great  centers  of  popidatiou,  the  records  for  the  year  1877  are  abun- 
dant in  newspaper  articles  as  well  as  in  letters  from  correspondents. 
The  reports  from  New  York  State  agree  that  in  1877  the  Cicadas  were 
extremely  abundant  on  Staten  Island,  much  less  so  on  Long  Island, 
while  there  were  none  within  the  city  of  New  York. 

Along  both  sides  of  the  Hudson  Kiver  they  were  observed  at  many 
points,  reaching  so  far  north  as  in  the  vicinity  of  Troy  in  Rensselaer 
County,  thus  exactly  contirming  the  extent  of  the  brood  as  given  above. 

In  Connecticut  they  were  observed  by  Mr.  William  11.  Patton,  who 
wrote  me  as  follows  on  July  3, 1877 :  '*  May  12th,  large  numbers  of  pupa* 
were  found  under  stones  in  woods  near  Meriden,  Conn.;  May  27th,  I  saw 
the  first  perfect  insect  here  in  New  Haven,  and  can  find  no  knowledge 
of  its  earli«*r  appearance,  although  I  heard  rumors  of  its  appearance 
before  that  date.  At  the  present  writing  they  are  still  plentiful  in  the 
limited  localities  which  they  fiequent." 
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In  Xew  Jersey  they  were  seen  and  heard  at  many  i)oints  in  Hndsou, 
Ber^ifen,  E.ssex,  and  Middlesex  Counties,  and  much  less  frequently  in 
other  parts  of  the  State;  but  Mr.  A.  E.  Newton,  of  Aneora,  in  Camdeu 
County,  observed  tlem  near  his  place,  and  wrote  me  on  June  25,  1877: 
^•From  what  I  hear  from  other  localities  1  Jud^e  that  southern  New 
Jersey  generally,  as  well  as  northern,  is  subject  to  the  visitation.  They 
arq  doinpf  little  dama;^e."  Thus  Dr.  Smith's  stntement  that  they  occur 
throujrhout  the  State  seems  to  be  contirmed. 

In  Pennsylvania,  accordin*;  to  a  communication  to  the  Xew  York 
Weekly  Sun  from  Milf«)r.l,  <lared  June  U,  they  ap[)eared  in  immense 
numbers  in  Pike  County,  iMvinsr  been  much  less  numerous  in  1S()().* 
No  news  came  to  me  from  the  southern  portion  of  the  State,  where  this 
brood  is  eviileutly  nor  numerous. 

I  receixr^tl  no  information  concernitii^  the  h)ca!ities  ab  »ve  mentioned 
in  In<liana  and  .Michigan  in  IS77,  but  the  rec  inls  from  Vir<jinia  are 
aji^ain  numerous.  Tlius,  Mr.  William  Hunter,  Accokeek  Mills,  near  .Mount 
Vernon,  Fairfax  County,  wrote,  on  June  4,  KS77,  that  the  Cicadas  were 
thick  near  his  mill  and  in  his  nei^L^hborliood,  as  they  were  also  in  hSGO. 
''They  are  most  ])lentirul  on  the  hills,  but  some  exist  also  in  the  valleys, 
and  there  are  some  localities  where  none  are  tbund,  althou«:h  surrounde<l 
on  all  sides  by  the  infested  neighborhoods.''  Mrs.  Annie  Noyes  IIi;L!:«rs 
brietiy  anntunuxMl  the  appearance  of  the  Cicadis,  be^i'ininj?  May  27,  near 
Glendower,  in  Albemarle  County;  Mr.  T.  (t.  Le^att.  of  Lynchburg*-  (letter 
of  June  8,  1877).  retiords  the  Cicadas  froai  the  vicinity  of  Lynchburjj 
and  from  \he  counties  immediately  adjoinin;^  the  city;  and  Mr.  (r.  L"n- 
derhill  announced,  in  a  card  of  June  4,  1877,  their  appearance  at  F(H'k 
Union,  Fluvanna  County.  The  brood  is  thus  more  widely  distributed 
in  Virtrjiiiji  than  would  appeal*  froai  my  reconl  of  18()8,  and  there  is  but 
littie  iloubt  that  it  extends  to  the  southern  limits  of  the  State. 

Fnun  Maryland  I  have  a  reconl  only  from  Charles  County,  by  Mr. 
William  Hunter,  who  stated  that  the  ('icadas  were  much  less  numerous 
there  than  in  the  hilly  jxirtions  of  Fairfax  County,  Virginia. 

In  the  District  of  Columbia  this  brood  was  observed  by  many  resi- 
dents of  Washington  in  1877,  so  that  the  District  must  be  ailded  to  ihe 
above  localities. 

Hhooi)  XIII.—.S<7><<  ?if7mm— 1H7H,  1S9.'). 

In  tlie  yt^ar  1^7*^,  and  at  int»*rvals  of  seventeen  years  thereafter,  they  will,  in  all 
proh.'ibility,  appear  ahni*^  the  center  of  the  Stale  of  Illinois,  all  alon*^  the  Hontheni 
part  of  Iowa,  and  aroinnl  Saint  .Joseph,  in   Bnchanan  (/onnty,  in  northern  Missonri. 

The  records  are  ahnndant  of  their  appearane<'  in  l."^44  and  1H61  all  alon«j  the  south- 
ern honh'r  of  I<>\va,  and  in  Mason,  Fnlion,  MeDonongh,  and  Champaign  Connties,  in 
central  Illinois.  In  l.*^()l  they  also  occnrred  in  Champaign  County,  central  Ohio,  and 
in  linchanan  County,  northwestern  Missouri:  and  this  brood  doubtless  oecn]>ies,  more 
or  h'ss,  the  whole  strip  of  country  between  these  two  points.  Their  appearance  in 
1801  was  associated  with  the  tirst  year  of  the  rebellion,  and  Dr.  Smith  records  this 
l)rood  both  in  Illinois  and  Iowa  in  H44. 

*  Professor  Leidy  (Proc.  Ac.  Xat.  8c.  Phil.,  1877,  p.  'ZGO)  brietiy  records  their  appear- 
ance nearKaston,  Xorthaniptou  County.  Digitized  by  VjiJOVJlt!^ 
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1878. — The  most  compact  body  of  this  brood  appears  to  be  in  Iowa, 
where  its  ai)i)earance  in  1878  was  carefully  studied  by  Prof.  C.  E.  15es- 
sey,  then  of  the  Agricultural  College  at  Ames.  He  illustrated  the 
region  occupied  by  the  Cicadas  in  1878  by  a  map  attached  to  the  loica 
Weather  Bulletin  for  Xovend)er,  1878,  and  treats  more  fully  of  the  dis- 
tribution of  this  and  other  broods  in  his  State,  in  an  article  published 
in  the  Americwn  Entomologht^  vol.  Ill,  p.  27,  the  article  being  aKso  ac- 
companied by  a  map.  Professor  Bessey  gives  there  a  list  of  counties  in 
which  the  Cicadas  were  observed  in  1878,  and  sums  up  the  result  as 
follows:  "Tw^enty-eight  counties  were  reported  as  having  more  or  less 
of  the  Cicadas  in  1878,  and  they  are  seen  on  the  map  to  occn])y  a  large 
area  extending  from  the  south4iastern  portion  of  the  State  northwest- 
ward up  the  Des  Moines  River.  This  area  includes  several  counties 
from  which  no  replies  have  been  received,  but  in  which  doubtless  the 
Cicadas  appeared  ;  these  added  to  the  reported  counties  make  the  whole 
number  thirty-three  or  thirty -four,  or  say,  one-third  of  the  State.  A 
careful  calculation  shows  this  area  to  include  from  18,0<K»  to  2(MK»0 
square  miles.  Its  northern,  or  more  properly,  its  northeasterly  margin 
is  parallel  with  the  Des  Moines  River,  and  distant  from  it  about  50 
miles,  running  from  near  the  city  of  Muscatine  to  Hamilton  County, 
when  it  bends  oft'  southwestwardly  to  Cass  County  and  thence  to  the 
State  line  in  Decatur  County.  That  ]>art  of  the  area  lying  southward, 
or  southwestward  of  the  Des  jMoiues  River  is  considerably  broader  than 
that  on  the  northeast,  being  from  (Jii  to  70  miles  in  width.''  In  conneb- 
tion  with  these  publications  Professor  Bessey  states  that  the  brood  of  1 878 
was  generally  less. numerous  that  year  than  at  its  preceding  appearance 
in  18(J1;  and,  further,  that  it  overla])s  the  bniod  of  1871  (Brood  V)  along 
the  lower  course  of  the  Iowa  River. 

From  these  well-established  data  regarding  this  brood  in  Iowa  one 
would  suppose  that  it  must  occupy  many  of  the  northernnu)st  counties 
of  Missouri,  but  neither  from  that  State  nor  from  Illinois  did  I  receive 
any  reports  in  1878.  The  detached  locality  in  central  Ohio  has  also  re- 
maiue<l  without  confirmation. 

Brood  WY .—Septendtvlm—lt^'i'i),  IHUC). 

In  the  year  1879,  ami  at  intervals  of  17  years  thereafter,  they  wiU,  in  all  probability, 
appear  in  the  whole  of  western  Missouri,  coinniencing  south  abont  Johnson  an<l  Saline 
Counties,  and  extemlin«^  in  a  northwesterly  direelion  to  Lawrence  and  above,  in 
Kansas,  south  to  Aikansas,  and  west  an  unknown  distance  into  Kansas;  al«o  m  een 
tral  Ohio. 

The  occurrence  of  this  l)rood  in  1845  and  1802  is  well  remembered  by  several  of  njy 
correspondents,  and  is  recorded  by  Dr.  Smith.  At  Saint  Joseph,  in  limhanan  County  , 
Missouri,  Cicadas  were  not  so  thick  in  1862  as  in  l8(il.  Had  it  been  the  reverse,  or,  in 
other  words,  had  they  been  more  numerous  in  18()*2  than  in  18(U,  I  should  have  been 
inclined  to  record  the  visir  (d'  I8til  jis  but  a  precursor  lo  this  I5rood  X;  but  as  it  is, 
I  believe  the  two  broods  are  distinct,  and  that  they  occur  for  two  consecutive  years 
both  in  central  Ohio  and  in  portions  of  n<u'thwcstern  Missouri. 

This  brood  has  not  been  ti.ired  f.irther  eistiu  Missouri  than  Saline  CoiuJtA\ and 
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yet  a  detacliment  of  it  certainly  occurs  in  Ohio,  for  Mr.  Clarke  Irvine,  of  Oregon, 
Holt  County,  Missouri,  well  remembers  their  occurrence  in  central  Ohio  in  1845  and 
1862.  Thouj^h  ther«  is  no  knowledj?e  of  the  appearance  of  this  Brood  XIV  in  Illinois,  yet 
the  fact  of  its  occurring  both  in  Ohio  and  in  northern  Missouri,  and  that,  too.  but  one 
year  after  Brood  XIII,  would  iudicate  that  there  may  have  been  in  times  past,  at  all 
events,  if  there  is  not  at  the  present  day,  a  geographical  connection  between  these 
two  broods. 

1879. — This  brood  was  well  recorded  in  1879  from  Missouri  and  espec- 
ially Kansas,  while  reports  from  oilier  States  give  it  a  much  wider  ex- 
tension in  the  trans-Mississippi  States  than  was  previously  recorded. 

The  reports  from  Missouri  do  not  add  anything  new,  since  they  all 
come  from  the  northwestern  portion  of  the  State,  where  the  brood  was 
already  by  well-established  previous  visits,  and  1  would  only  mention 
that,  according  to  Mrs.  Barbara  M.  ShiesI  (letter  of  June  16,  1879), 
Saint  Joseph  belongs  to  those  cities  which  have  had  this  brood  within 
their  limits. 

In  Kansas  the  extent  of  the  brood  has  been  studied  by  our  trusted 
correspondent  Mr.  Robert  Millikeu,  of  Emporia,  who  wrote  me  as  follows 
on  June  li2,  1879 :  ''  I  have  been  at  some  little  trouble  to  inquire  regani- 
ing  the  extent  of  the  distribution  of  the  Cicada  septendecim  in  this  State 
at  the  present,  and  learn  that  it  is  general  throughout  thecentral  counties. 
I  have  positive  information  of  their  occurrence  in  Lyon,  Morris,  Chase, 
Marion,  Greenwood,  Coffey,  Osage,  and  Woodsou  Counties,  wherever 
there  are  belts  of  timber."  The  following  reports  refer  to  localities  in 
Kansas  not  mentioned  by  Mr.  Millikeu  :  Mr.  J.  Paulsen,  Fort  Scott,  Bour- 
bon County  (card  of  June  16, 1879),  states  that  they  were  in  great  num- 
bers at  his  place,  injuring  apple  trees.  From  the  saiue  County  they  are  re- 
ported  by  Mr.  G.  C.  Willey,  of  dniontown  (letter  of  June  20, 1879),  stating 
that  the  Cicadas  are  in  the  timber  skirting  the  streams  in  his  County, 
and  that  "  their  number  is  beyond  the  comprehension  of  man.''  Mr.  J. 
F.  Willard  (card  of  June  26,  1879)  brietiy  recorded  them  from  neiir  Alma, 
Wabaunsee  County,  and  near  Louisville,  Pottawatomie  County.  Mr.  M. 
J.  Burdge  (card  of  June  25,  1879)  stated  that  the  Cicadas  made  their  ap- 
pearance in  the  timber  along  the  streams  in  Johnson  County.  Finally, 
Mr.  J.  C.  Harrun,  of  Humboldt,  Allen  County,  wrote  (June  14,  1879): 
'*  There  are  great  numbers  of  the  Cicadas  along  the  Neosho  and  other 
rivers,  in  the  timber  belts,  and  a  few  have  found  their  way  to  the  hedges 
on  the  prairies."  It  will  be  seen  that  these  localities  form  a  nearly  com- 
pact region  in  the  eastern  third  of  Kansas,  and  there  can  hardly  be  any 
doubt  that  this  brood  occupies  also  the  extreme  northern  and  southern 
counties  in  the  same  section  of  the  State. 

The  northernmost  point  reached  by  this  brood,  so  far  as  now  estab- 
lished, appears  to  be  Pottawattamie  County,  Iowa,  in  which  State,  ac- 
cording to  Prof.  C.  E.  Bessey  (vide  his  map  in  the  Amei\Entom.y  III,  p. 
27),  it  occupies  the  eight  counties  comprising  the  southwestern  corner 
of  the  State. 
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Across  the  Missouri  Eiver  the  brood  extends  iato  ^N'ebraska  as,  on 
Jane  19,  1879, 1  received  from  Mr.  D.  W.  Hershey  specimens  captured 
at  Nebraska  City. 

From  Arkansas  reports  for  1879  are  wanting,  but  from  trustworthy 
testimony  we  have  to  add  Indian  Territory  and  northern  Texas  to  the 
region  occupiiMi  by  this  Brood  XIV.  From  Indian  Territory  Mr.  W. 
S.  Eobertson,  Muscogee  PostOfflce,  sent  me  specimens  captured  near 
the  banks  of  the  Arkansas  River,  and  stated  in  his  letter  of  June  17^ 
1879,  '*  that  this  brood  is  entirely  confined  to  the  river  bottoms,  whereas 
another  brood  appears  on  the  oak  and  hickory  groves  on  the  upland.'' 
Unfortunately,  Mr.  Eobertson  failed  to  give  any  dates  for  this  upland 
brood,  but  it  may  possibly  be  Brood  XVIII.  The  occurrence  of  the 
brood  in  northeastern  Texas  is  based  upon  a  letter  from  Mr.  S.  R.  Ludlow, 
of  Valley  Creek,  Fannin  County,  dated  June  25, 1879,  and  stating  that 
the  Seventeen-year  Cicadas  made  their  appearance  in  the  "  brush  sec- 
tion'' of  his  county,  about  April  20. 

Future  observations  will  no  doubt  add  many  other  locations  for  this 
brood  in  Indian  Territory  and  Arkansas,  and  thus  connect  more  closely 
the  southernmost  point  of  the  brood  in  Texas  with  the  region  occupied 
in  Misssonri  and  Kansas. 

Leaving  out  of  consideration  the  detached  locality  in  central  OhiO| 
which  has  not  been  confirmed  in  1879,  and  which  is  based  solely  upon 
the  testimony  of  Mr.  Clarke  Irvine,  we  see  that  this  brood  occupies  a 
very  compact  region  of  the  county,  its  southernmost  point  being  about 
in  the  same  latitude  as  that  reached  by  Brood  XXII  in  northern  Georgi  a. 

Brood  XV.—Septendecim—lSSO,  1897. 

In  the  year  1880,  and  at  intervals  of  17  years  thereafter,  they  wiJl,  in  all  proba- 
bility, appear  from  western  Pennsylvania  to  Scioto  River  east,  and  down  the  valley  of 
the  Ohio  River  as  far  as  Lewis  County,  in  Kentacky. 

This  brood  is  recorded  in  Ohio  as  far  back  as  the  year  1812,  by  "A.  M.  B.,"  writing 
to  the  Chicago  Tribuney  under  date  of  June  iJ2,  1868.  Harris  also  records  its  appear- 
ance in  Ohio  in  1829,  and  they  were  quite  numerous  in  the  center  of  the  same  State 
in  1846,  or  during  the  first  year  of  the  Mexican  war;  while  Dr.  Smith  records  it  in 
the  eastern  part  of  the  State,  extending  over  twelve  counties  west  to  the  Scioto  River, 
and  to  Sandusky,  on  Lake  Erie,  in  1829,  1846,  and  1863,  and  in  Lewis  County,  Ken- 
tucky, since  179&.  As  before  stated,  this  brood  occurred  in  Ohio  in  1846,  simultaneously 
with  the  tredeoim  Brood  VII  in  southern  Illinois.  Dr.  Fitch,  in  his  account  of  his  fifth 
brood,  also  records  its  appearance,  and  states  that  it  reached  to  Louisiana.  But  Just 
as  the  aeptendecim  Brood  VIII  was  confounded  with  the  great  tredecim  Brood  XVIII 
in  1855,  so  this  septendecim  Brood  XV  was  doubtless  also  confounded  with  it  in  1829, 
for  they  both  occurred  that  year.  Had  the  western  country  been  as  thickly  settled 
in  1829  as  it  was  in  1855,  the  tredecim  Brood  XVIII  could  undoubtedly  have  been 
traced  in  southern  Illinois  and  Missouri,  &c.,  in  the  former  as  it  was  in  the  latter 
year.  This  belief  is  furthermore  greatly  strengthened  from  our  having  no  other 
record  of  the  appearance  of  this  septendecim  brood  in  Louisiana  than  Professor 
Potter's  statement  that  they  appeared  there  in  1829 ;  whereas  they  have  occurred  there 
since  1829  at  intervals  not  of  17  but  of  13  years,  and  were  there  the  present  year, 
[1868],  as  will  be  seen  on  referring  to  Brood  XVIII.  The  dividing  line  of  these  two 
broods  (XV  and  XVIII)  is  probably  the  same  as  with  Broods  VIII  and  XVIII. 
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Since  the  publication  of  the  above  1  have  received  the  following  in- 
teresting commnnications  regarding  this  brood :  Mr.  J.  H.  Niles,  of 
Havana,  Huron  County,  Ohio  (letter  of  June  7, 1877),  writing  about  the 
distribution  of  Broods  XV  and  XXII,  says :  "  I  am  acquainted  with  two 
distinct  families  of  the  Cicada  in  northern  Ohio.  1  first  saw  the  great 
eastern  Ohio  family  [XV],  due  in  1880,  in  1846,  and  again  in  1863  ;  and 
the  small  family  [XXII],  due  in  1885,  in  1834,  again  in  1851,  and  again 
in  1868.  When  the  Cicada  appeared  in  1846,  the  question  was  raised 
whether  they  were  partial  to  any  particular  geological  formation.  The 
result  showed  that  they  occupied  the  conglomerate,  the  sandstone,  and 
the  slatestone  formations  of  eastern  Ohio,  not  the  limestone  formation 
of  western  Ohio.  For  instance,  a  line  drawn  for  the  western  edge  of 
the  black  slate,  from  the  city  of  Bucyrus,  in  Crawford  County,  and  the 
northwest  comer  of  Huron  County  and  Erie  County,  to  the  east  of 
Sandusky  Bay,  marked  correctly  the  western  edge  of  the  Cicada  of 
1880."* 

An  important  contribution  to  our  knowledge  of  the  extent  of  this 
brood  was  furnished  by  the  following  letter  from  Mr.  Luther  Haymond, 
of  Clarksburg,  Harrison  County,  West  Virginia,  dated  June  1,  1877  : 
"The  Seventeen-year  Cicada  appeared  in  this  district  as  follows :  On  the 
12th  May,  1795 ;  on  the  25th  May,  1812 ;  on  the  25th  May,  1829;  on  the 
15th  May,  1846;  on  the  25th  May,  1863.  I  am  not  certain  as  to  the  ex- 
tent of  this  Cicada  district,  but  I  think  it  includes  all  of  West  Virginia 
lying  on  the  west  side  of  the  Alleghany  Mountains." 

1880. — ^The  reappearance  of  this  brood  in  Pennsylvania  and  Ohio  was 
generally  noted  in  the  papers,  without,  however,  conveying  any  new  or 
important  information.  The  New  Fork  Weekly  Tribune  of  June  7, 1880, 
contains  an  article  commencing,  <^The  seventeen-year  locust  is  filling 
the  hills  and  rich  bottom  lands  of  Western  Pennsylvania  and  Virginia 
with  its  droning  thunder,''  &c.  Since  this  brood  has  never  been  ob- 
served east  of  the  AUeghanies,  its  occurrence  in  Virginia  is  extremely 
improbable,  and  the  author  of  the  article  apparently  intended  to  write 
^'  West  Virginia.''  Several  of  my  own  correspondents  reported  the  brood 
from  Geauga  and  Lake  Counties,  Ohio,  and  Mr.  William  H.  Edwards 
of  Coalburg,  W.  Va.,  wrote  that  the  Cicada  had  appeared  in  his  section 
of  West  Virginia  (Amer.  Entom.^  Ill,  p.  170),  thus  confirming  Mr.  Hay- 
mond's  statement  given  above. 

Thus  the  brood,  so  far  as  now  ascertained,  occupies  a  very  compact 
area,  comprising  western  Pennsylvania,  western  West  Virginia,  the 
whole  eastern  half  of  Ohio,  and  adjacent  portions  of  northern  Ken- 
tucky. 

There  do  not  seem  to  be  any  well-established  detached  localities  for 
this  brood,  and  the  only  indication  of  any  such  locality  is  contained  in 
the  article  by  Professor  Bessey  referred  to  under  Brood  XIII  (Amer. 

*  The  continuation  of  this  letter,  relating  to  Brood  XXII,  will  be  found  under  that 
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UntonLj  III,  p.  29),  where  he  says:  ''Mr.  Meredith,  a  member  of  the 
senior  class  of  the  Agricultural  College,  and  a  resident  of  Taylor  County 
informs  me  that  there  were  no  Cicadas  in  that  county  this  year,  but  that 
thsy  were  there  in  18G3.  He  says  he  '  is  certain  as  to  the  last  date.' 
Unless  there  is  some  mistake  in  this,  we  have  here  a  small  area  of  a 
third  brood — Professor  Riley's  Brood  No.  XV." 

Professor  Bessey  himself  classed  this  report  among  the  doubtful 
ones,  and  it  will  be  best  not  to  adopt  it  without  further  corroborative 
testimony. 

Brood  XVI.— Jredecim— 1880,  1893. 

In  the  year  1880,  being  the  same  as  the  preceding,  they  wiU,  in  all  probability,  ap- 
pear in  the  northern  part  of  Cherokee  County,  Georgia,  having  appeared  there,  accord- 
ing to  Dr.  Smith,  in  1828, 1841, 1854,  and,  according  toDr.  Morris,  in  1867.  This  brood 
occurred  in  1867  simultaneously  with  the  northern  aeptendeeim  Brood  XXI. 

Like  the  other  broods  recorded  from  northern  Georgia,  this  Brood 
XVI  has  since  remained  without  confirmation.  It  seems  difficult  to 
get  information  on  the  appearance  of  the  Cicada  in  that  portion  of  the 
country,  which  on  account  of  the  interlocking  and  overlapping  of 
several  broods  there,  is  of  especial  interest  and  importance  in  a  correct 
chronology.  I  would  especially  urge  correspondents  from  that  region 
to  send  me  data. 

Brood  XyiL—Septendeoim—imi,  1898. 

In  1881,  and  at  intervals  of  17  years  thereafter,  they  will,  in  all  probability,  appear 
in  Marquette  and  Green  Lake  Counties,  in  Wisconsin,  and  may  also  appear  in  the 
western  part  of  North  Carolina  and  about  Wheeling,  W.  Va.,  in  northeast  Ohio,  and 
a  few  in  Lancaster  County,  Pennsylvania,  and  Westchester  County,  New  York. 

There  is  abundant  evidence  that  they  appeared  in  the  counties  named  in  Wisconsin 
in  1864,  and  fair  evidence  that  they  appeared  that  year  in  Summit  County,  northeastern 
Ohio,  while  straggling  specimens  were  found  in  the  same  year,  by  Mr.  S.  S.  Rathvon 
in  Lancaster  County,  Pennsylvania,  and  by  Mr.  James  Angus,  in  Westchester  County 
New  York.  Dr.  Fitch  also  records  their  appearance  in  1847,  or  17  years  previously, 
in  the  western  part  of  North  Carolina,  and  Dr.  Smith  in  Wheeling,  W.  Va.,  in  1830, 
1847,  and  1864.  The  distance  between  the  localities  given  is  very  great,  and  it  is 
doubtful  whether  all  these  records  belong  to  one  and  the  same  brood. 

1881. — The  more  southern  localities  given  for  this  brood,  viz.,  Korth 
Carolina  and  West  Virginia,  remained  unconfirmed,  and  are  thus  ren- 
dered even  more  doubtful  now  than  they  were  when  I  wrote  the  above, 
in  1868.  I  have  also  no  further  records  from  northeastern  Ohio,  but 
from  the  remaining  States  confirmatory  reports  were  recieved  in  1881. 
From  Wisconsin,  Dr.  J.  A.  Renggly,  of  La  Crosse  (letter  of  October  20 
li881),  records  the  appearance  of  the  Cicada  in  La  Crosse  County ;  and  J. 
W.  Wood,  of  Baraboo  (letter  of  June  28,  1881),  stated  that  they  were 
abundant  in  1881  in  Sauk  Couuty,  and  still  more  abundant  in  1864. 
From  New  York  State  they  were  reported  by  Mr.  William  T.  Davis,  of 
Tompkinsville  (letters  of  June  2i  and  July  6,  1881),  who  observed  the 
Cicadas  on  Staten  Island;  and  from  this  locality  they  seem  to  extend  into 
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New  Jersey,  as  Mr.  M.  S.  Crane,  of  Caldwell,  Essex  County,  found  speci- 
mens near  his  place  on  May  30.  In  his  letter  of  August  3, 1881,  he  says : 
"  Several  days  before  May  30  I  had  heard  their  shrill  a  few  times,  and 
an  occasional  one  was  heard  for  a  week  or  so  afterward.'^  In  Pennsyl- 
vania they  were  observed  in  small  numbers  near  Germantown  by  Mr. 
Henry  C.  Haines  (letter  of  June  24, 1881).  In  the  Eastern  States  this 
brood  evidently  does  not  appear  in  very  numerous  swarms,  the  main 
body  being  apparently  in  Wisconsin  and  perhaps  farther  west.  That 
this  brood  occurs  west  of  Wisconsin  is  rendered  very  probable  by  the 
following  communication  by  James  C.  Merrill,  captain  and  assistant 
surgeon,  U.  S.  A.,  from  Fort  Custer,  Montana  Territory,  dated  July  11, 
1881 :  "  During  a  collecting  trip  to  the  Big  Horn  Mountains,  early  in 
June,  I  found  the  Cicada  extremely  abundant  on  the  northern  slope  of 
this  range.  They  were  most  common  at  a  height  of  about  4,500  feet, 
thence  upwards  about  1,500  feet  to  the  lower  growths  of  pines,  where 
a  few  only  were  found.  Their  favorite  resorts  were  in  patches  of  cherry 
brush,  each  little  bush  having  firom  two  or  three  to  a  dozen  or  more  Ci- 
cadas upon  it;  and  in  riding  through  such  places  the  noise  of  these 
insects  was  almost  deafening.  They  do  not  appear  to  occur  far  firom 
the  mountains,  even  along  the  streams  flowing  out.  They  were  observed 
on  both  sides  of  the  Montana- Wyoming  line.  Their  presence  seems  to 
be  appreciated  by  the  trout,  which  would  refiise  even  their  favorite 
grasshoppers  for  the  Cicada.'^ 

Brood  XVIIL— Trcd«ctm— 1681,  1894. 

In  the  year  1881,  and  at  intervals  of  13  years  thereafter,  they  will,  in  all  probability, 
appear  in  sonthern  Illinois,  throughout  Missouri,  with  the  exception  of  the  north- 
western comer,  io  Louisiana,  Arkansas,  Indian  Territory,  Kentucky,  Tennessee,  Mis- 
sissippi, Alabama,  Georgia,  and  North  and  South  Carolinas. 

Though,  as  already  stated,  I  publis  hed  the  first  account  ever  given  of  the  existence 
of  a  13-year  brood,*  y«t,  besides  the  others  mentioned  in  this  chronology,  this  particu- 
lar brood  has  been  traced  since  as  having  occurred  in  the  years  1816, 1829, 1842, 1855, 
and  1868 ;  and  Mr.  L.  W.  Lyon,  at  the  July  (1868)  meeting  of  the  Alton  (111.)  Horti- 
cultural Society,  even  mentioned  its  appearance  in  1803. 

In  Missouri  it  occurs  more  or  less  throughout  the  whole  State,  with  the  exception 
of  the  northwest  corner,  that  is  bounded  on  the  east  by  Qrand  River  and  on  the  sonth 
|jy  the  Missouri  River. t  The  southeast  part  of  the  State,  where  Dr.  Smith  has  re- 
corded it  since  1829,  is  most  thickly  occupied.  I  enumerate  those  counties  in  which 
there  is  undoubted  evidence  of  their  appearance  during  the  present  year  (1868),  vie: 
Audrain,  Bollinger,  Benton,  Clark,  Chariton,  Callaway,  Cooper,  Cole,  Franklin, 
Gasconade,  Iron,  Jett'erson,  Knox,  Lewis,  Marion,  Macon,  Morgan,  Moniteau,  Pike, 
Phelps,  Pulaski,  Polk,  Pettis,  Schuyler,  Saint  Charles,  Saint  Louis,  Saint  Francois, 
Saint  Clair,  Warren,  and  Washington. 


•  See  note,  p.  5,  for  facts  ascertained  since  the  above  was  written. 

t  As  Mr.  William  Rancher,  of  Oregon,  Holt  County,  saw  a  few  individuals  in  the 
northeastern  part  of  Buchanan  County  in  1855,  it  may  occur  in  small  numbers  in  dis- 
tricts even  north  of  the  Missouri  River. 
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It  not  improbably  overlaps  some  of  the  territory  occupied  by  the  aeptendecim  Brood 
XIV,  but  I  do  not  think  it  extends  into  Kansas. 

In  Illiuois  it  occurs  more  or  less  throughout  the  whole  southern  half  of  the  State, 
but  more  especially  occupies  the  counties  from  the  southern  part  of  Adams  County  along 
the  Mississippi  to  the  Ohio,  up  the  Ohio  and  Wabash  Rivers  to  Edgar  County,  and 
then  across  the  center  of  the  State,  leaving  some  of  the  central  counties  in  southern  Illi- 
nois unoccupied.  To  be  more  explicit,  I  enumerate  all  the  counties  in  which  it  un- 
doubtedly occurred  during  the  present  year  (1868):  Adams  (south  part,  back  of 
Quincy),  Bond,  Clinton  (northwest  corner,  adjacent  to  Madison),  Champaign,  Coles, 
Crawford,  Cumberland,  Clay,  Clark,  Edwards,  Edgar*  (especially  in  the  eastern  part), 
Franklin,  Gallatin,  Hardin,  Hamilton,  Johnson,  Jasper,  Jersey,  Jefferson,  Lawrance, 
McLean  (east  end),  Macon,  Madison,  Marion,  Massac,  Monroe,  Pike,  Perry,  Piatt, 
Pope,  Richland,  Randolph,  Sangamon,  Saline,  Saint  Clair,  Union  (northeast  corner), 
Washington,  Wayne,  Wabash,  Williamson,  and  White.  There  were  none  the  present 
year  either  at  Decatur,  in  Macon  County,  or  at  Pana,  in  Christian  County  ;  nor  were 
there  any  at  Bloomington  or  Normal,  in  McLean ;  nor  in  Dewitt  County,  which  lies 
south  of  McLean ;  nor  in  Spring  Creek,  Iroquois  County,  which  is  northeast  of  Cham- 
paign. 

In  Kentucky,  according  to  Dr.  Smith,  it  occurred  in  the  northwest  corner  of  the 
State,  about  Paducah  and  adjacent  counties  south,  in  1H29,  1842,  and  1855,  and  it  oo 
curred  there  in  18G8. 

In  Arkansas  it  occupied  all  the  northern  counties  in  1842,  L855,  and  1868. 

In  Alabama  it  occupied  Russell  and  adjacent  counties  on  the  east  side  of  BIack« 
Warrior  River  in  1842,  1855,  and  1868. 

In  Tennessee  it  occupied  Davidson,  Montgomery,  Bedford,  Williamson,  Ruther- 
ford, and  adjacent  counties  in  1842,  1855,t  and  1868. 

In  North  Carolina  it  appeared  in  Mecklenburg  County  in  1829,  1842,  1855,  and 
1808. 

In  South  Carolina,  the  Chester  district,  and  all  the  adjoining  country  to  the  Georgia 
line  west  and  to  the  North  Carolina  line  north,  was  occupied  with  it  in  1816,  182^, 
1842,  1855,  and  1868. 

In  Georgia  it  has  occurred  in  Cherokee  County  since  the  year  1816. 

In  Louisana  it  appeared  in  Morehouse,  Caddo,  Clairborne,  Washington,  and  adja- 
cent parishes  in  1855  and  1868. 

It  also  doubtless  occurs  in  Mississippi  and  Indian  Territory,  though  I  am  unable 
to  specify  any  localities. 

1881.— This  is  n<Tt  only  by  far  the  largest  13-year  brood,  but  also  one 
of  the  best  known  of  all  recorded  broods,  a«  can  be  readily  seen  from  the 
nameroiis  localities  where  it  was  observed  in  1868  and  at  previous  visits. 
Its  reappearance  in  1881  was  equally  well  observed  and  recorded,  and 
the  comraunications  received  and  the  other  dates  collected  that  year 
nearly  equal  in  number  those  received  since  1868  relating  to  the  other 
.  twenty-one  broods  combined. 

In  Missouri  and  Illinois  its  localities  are  so  well  known  and  estab- 
lished in  the  above-quoted  account  that  it  would  be  superfluous  to  give 
here  in  detail  the  numerous  confirmatory  reports  of  1881  which  I  have 
firom  nearly  every  county  mentioned  above.  In  Illinois  the  extent  of 
the  brood  was  studied  by  Prof.  S.  A.  Forbes,  of  Normal,  and  Mr.  John  O. 


*  Edgar  County  also  has  the  eeptendecim  Brood  III. 

i  Though  Cicadas  occurred  in  large  numbers  in  Davidson  County  and  other  por- 
tions of  Tennessee  in  1855,  and  also  in  1868,  yet  in  Lawrence  County  they  appeared 
|n  1866,  instead  of  1855— another  instance  of  a  belated  ^rood.j^.^.^.^^^  by  VjUU^  It: 
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Andras,  of  Manchester,  and  upon  their  authority  Green  and  Morgan 
counties  have  to  be  added  to  the  list. 

From  Kentucky  I  had  no  direct  news  in  1881,  but  they  appeared 
there  in  that  year,  according  to  an  article  in  the  Scientific  A^neriean  for 
July  9,  1881.    Specified  localities  are,  however,  not  given. 

In  Arkansas  the  article  just  alluded  to  records  them  in  large  numbers 
at  Little  Rock,  Fort  Smith,  and  Hot  Springs.  Rev.  W.  C.  Stout,  of 
Hawkstone  P.  O.  wrote  me  recording  them  from  Conway  County,  and 
stating  his  knowledge  of  their  appearance  in  1842, 1855, 1868,  and  1881. 
Mr.  M.  F.  Markle,  Ilazen,  Prairie  County  (letter  of  June  4,  1881),  an- 
nounces the  appearance  of  the  Cicadas  at  his  place.  Mr.  J.  J.  Brown, 
in  a  communication  to  Colman's  Rural  World^  January  1,  1873,  states 
that  the  Cicada  occupied  that  portion  of  northwestern  Arkansas  which 
is  watered  by  White  River  and  its  tributaries,  having  appeared  regu- 
larly every  thirteen  years  since  it  was  settled  by  the  whites.  From  his 
own  observations  he  traces  them  back  to  1842,  and  believes  "  that  they 
have  been  steadily  decreasing  in  numbers  for  the  past  sixty-nine  years, 
or  since  1803.'' 

Mr.  John  D.  Wilkins,  Selma,  Ala.,  took  particular  pains  to  ascertain 
the  extent  of  the  brood  in  Alabama,  and,  as  the  result  of  his  inquiries 
and  observations,  he  wrote  me,  July  11, 1881,  that  the  Cicadas  occupied 
that  year  the  central  and  northern  portions  generally,  notably  Dallas, 
Perry,  Lowndes,  Montgomery  and  Blount  Counties  and  adjacent  dis- 
tricts, and  that  they  were  most  abundant  in  the  northern  portion. 
Other  confirmatory  reports  were  received  from  the  counties  mentioned 
by  Mr.  Wilkins,  while,  according  to  the  Scientific  American  of  July  9, 
1881,  they  extended  in  Alabama  as  far  south  as  Mobile. 

In  Tennessee  they  were  observed  in  1855  and  1868  in  the  vicinity  of 
Nashville  by  Mr.  William  Prichard,  of  that  place  (letter  of  January  5, 
1873),  and  Mr.  George  McKnight,  of  Yorkville,  Gibson  County,  stated, 
in  a  letter  of  April  23, 1881,  that  in  1868  the  Cicadas  ivppeared  generally 
throughout  middle  Tennessee. 

In  Georgia  Mr.  John  Murphy,  of  Fairburn,  Campbell  County  (letter 
not  dated),  observed  them  in  his  county  in  1842,  1855,  and  1868,  and 
they  appeared  also,  according  to  D.  C.  Sutton,  in  1868,  in  Walker  County 
and  the  northwestern  part  of  the  State  in  general. 

From  North  Carolina  Mr.  Calvin  J.  Cowles,  of  the  United  States 
assay  office  at  Charlotte,  was  kind  enough  to  furnish  the  following 
data  on  the  distribution  of  the  Cicada  in  1881  (letter  of  April  28,  1882) : 
"  They  were  here  [at  Charlotte],  and  they  were  in  Iredell  County,  extend- 
ing from  a  point  a  few  miles  west  of  Statesville  to  the  Alexander  and 
Wilkes  County  line,  and  running  over  so  as  to  embrace  the  Brushy 
Mountain  section  to  a  point  8  miles  southeast  of  Wilkesboro',  and  on 
up  the  range  of  mountains  to  the  vicinity  of  Lenoir,  in  Caldwell 
County." 
In  South  Carolina  Mr.   Henry  Trescott,  of  Pendleton,   Anderson 
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County,  observed  the  Cicadas  iu  1881  iu  Anderson,  Oconee,  and  Pickens 
Connties. 

From  Louisiana  no  information  has  reached  me  since  18G8,  and  the 
same  holds  true  of  Indian  Territory,  but  I  have  no  doubt  that  the  "up- 
land brood  ^  alluded  to  by  Mr.  W.  S.  Robertson,  of  Muscogee  P.  O.,  in 
connection  with  Brood  XIV  (vide  p.  33),  must  be  referred  to  this  Brood 
XVIII. 

Mississippi,  as  I  suspected  in  1868,  must  be  added  to  the  States  in 
which  this  brood  occurs,  as  it  was  observed  in  1881  at  Kirkwood,  Madi- 
son County,  by  Dr.  E.  H.  Anderson  (letter  of  May  3,  1881). 

The  State  of  Virijitiia  must  also  be  added  to  the  vast  region  occupied 
by  this  brood,  since  Mr.  Calvin  J.  Cowles,  of  Charlotte,  N.  C,  says  in 
his  letter  referred  to  above :  "They  were  published  as  being  noisy  and 
numerous  in  Prince  George  County,  Virginia."  This  county  is  in  the 
southeastern  portion  of  the  State. 

A  most  interestinsr  and  quite  unexpected  addition  to  our  knowledge 
of  this  brood  is  contained  in  the  following  letter  from  Dr.  B.  F.  Kings- 
ley,  acting  assistant  surgeon.  United  States  Army,  of  Fort  Quitman,  El 
Paso  County,  Texas,  dated  July  5,  1881 : 

"  Having  just  read  your  very  interesting  letter  to  the  Tribune,  datM 
Washington,  D.  C,  June  16, 1881,  relative  to  Cicadas,  I  take  pleasure 
in  complying  with  your  solicitation  for  reports  from  different  sections, 
concerning  the  Cicada.  About  the  20th  of  May  they  made  their  ap- 
pearance in  this  section  in  immense  numbers.  Every  tree  and  hush 
from  El  Paso,  Tex.,  to  this  point  and  below,  a  distance  of  over  100 
miles,  was  literally  alive  with  them.  About  two  weeks  ago  they  disap- 
peared as  suddenly  as  they  came.  Six  weeks  previous  to  the  appear- 
ance of  the  Cicada  the  cottonwood  trees  in  this  valley  (of  which  there 
are  a  great  many)  were  covered  with  a  species  of  caterpillar,  which 
rapidly  disappeared  upon  the  advent  of  the  Cicada.  The  arrival  of  one 
and  departure  of  the  other  seem  to  have  been  siraultaueous.  What, 
if  any,  the  connection  was,  I  am  unable  to  say;*  perhaps  only  a  coin- 
cidence. 1  cannot  say  whether  the  Cicadas  were  confined  to  the  valley, 
or  were  equally  as  widespread  over  the  prairie." 

These  Cicadas  along  the  extreme  western  boundary  of  Texas  belong, 
without  question,  to  this  Brood  XVIII,  which  thus  occurs  in  every  one 
of  the  Southern  States,  except  Florida,!  and  also  in  the  adjacent  portions 
of  some  of  the  more  northern  States.  Its  occurrence  in  the  Rio  Grande 
Valley  even  renders  it  quite  probable  that  it  occurs  in  New  Mexico  and 
Mexico,  and  it  will  probably  be  found  to  extend  along  the  bottom  woods 
of  the  upper  Colorado,  Brazos,  and  other  rivers  in  Texas. 


*  There  is  of  course  no  connection  whatever  between  this  caterpiUar,  whatever 
species  it  may  have  been^  and  the  Cicada. 

t  The  Periodical  Cicada  does  not  seem  to  extend  into  the  peninsula  of  Florid* ;  in 
fact,  with  the  exception  of  the  extreme  northwestern  corner,  no  broods  have  ever  been 
observed  in  that  State. 
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Brood  XIX.— 5«p/e»<fmw--1882,  1899. 

Id  the  year  1882,  aud  at  intervals  of  seventeen  years  thereafter,  they  will,  in  all 
probability,  appear  in  Monro,e,  Livingston,  Madison,  and  adjacent  counties,  and 
around  Cayuga  Lake,  in  New  York. 

Mr.  T.  T.  Southwick,  of  Manlius,  Livingston  County,  records  their  appearance 
there  in  1865,  and,  as  will  be  seen  by  referring  to  the  Prairie  Farmer,  vol.  16,  p.  2, 
they  Appeared  during  the  same  year  near  Cayuga  Lake,  while  Dr.  Smith  records  their 
appearance  in  1797,  1814,  1831,  and  1848. 

In  addition  to  tbe  above  recorded  data,  I  received  a  communication 
from  Mr.  T.  E.  Hayward,  of  Pittsford,  Monroe  County,  New  York, 
dated  February  L3,  1878,  in  which  he  speaks  of  this  brood  as  follows: 

"  It  lies  wholly  on  the  east  side  of  the  Genesee  River,  and  is  bounded 
by  Lake  Ontario  on  the  north  and  probably  Cayuga  Lake  on  the 
east,  and  extends  south  40  or  50  miles  to  the  pine  region:  You  are 
well  aware  that  it  occupies  the  oak  and  hickory  portions  only,  and  of 
course  there  are  whole  townships  within  this  space  where  it  is  scarcely 
known.  This  is  the  17-year  kind,  and  the  first  appearance  I  saw  was 
in  1831,  the  next  in  1848,  and  again  in  1865,  and  of  course  they  will 
put  in  an  appearance  in  1882,  the  very  year  left  blank  by  alt  the  broods 
then  known  to  exist." 

1882. — In  this  year  the  reappearance  of  the  brood  was  communicated 
to  me  by  Mr.  Simon  For8hay,of  Penn  Yan,  Yates  County,  !New  York  (let- 
ter of  July  10, 1882),  and  the  same  correspondent  furnished  later  (letter 
of  October  9, 1882)  the  following  data:  "  My  means  to  obtain  data  in  this 
Cicada  matter  are  quite  limited,  and  therefore  I  can  only  ftirnish  you 
with  the  following:  There  are  two  districts  in  this  cx)unty  (Yates),  the 
towns  of  Forrey  and  Middlesex,  where  these  Cicadas  were  prevalent  in 
great  numbers  during  a  part  of  June  and  July.  Their  extent  in  For- 
rey covered  an  area  of  about  four  square  miles,  and  in  Middlesex  some- 
what less.  These  towns  or  localities  are  situated  at  some  distance 
from  each  other,  one  bordering  on  Seneca  Lake  and  the  other  on  Can- 
andaigua  Lake.  I  am  also  informed  that  these  insects  were  prevalent 
in  portions  of  the  counties  of  Ontario,  Livingston,  and  Wyoming,  of 
western  Kew  York.  I  am  not  able  to  learn  that  they  made  their  ap- 
pearance in  any  other  parts  of  the  State." 

While  there  cannot  be  the  least  doubt  as  to  the  genuineness  of  this 
brood,  its  small  extent,  covering  only  a  few  counties  in  a  single  State, 
is  certainly  noteworthy.  It  is  a  mere  local  swarm  when  compared  with 
most  other  well-established  broods  of  the  17-year  race,  and  other  sim- 
ilar swarms  of  still  smaller  extent  can  no  doubt  be  traced  in  various 
parts  of  the  country;  for  I  have  a  number  of  communications  testifying 
to  the  appearance  of  the  Cicada  in  restricted  localities  which  cannot 
be  referred  to  any  of  the  established  broods,  not  even  as  precursors  or 
belated  specimens.  It  would  be  premature  to  establish  for  every  one 
of  these  locally  restricted  swarms  a  new  brood,  based  as  they  are  upon 
a  single  record,  and  their  consideration  is  therefore  deferred  until  more 
material  has  accumulated  for  a  thoroughly  revised  ^hronol^gv. 
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•Brood  XK.—Sepiendeoim—18S3, 1900. 

lu  the  year  1883,  and  at  intervals  of  seventeen  years  thereafter,  they  will,  in  all  proba- 
bility, appear  in  western  New  York,  western  Pennsylvania,  and  eastern  Ohio.  In  the 
last  mentioned  State  they  occnr  more  especially  in  Mahoning,  Carroll,  Trnmbnll,  Co- 
Inmbiana  and  adjacent  counties,  overlapping,  especially  in  Columbiana  Connty,  some 
of  the  territory  occupied  by  Brood  XV.  In  Pennsylvania  they  occupy  nearly  all  the 
western  countieS|  and  their  appearance  is  recorded  in  1832,  1849,  and  1866,  by  Dr. 
Fitch  (his  second  brood),  Dr.  Smith,  and  several  of  my  correspondents,  the  following 
counties  being  enumerated:  Armstrong,  Clarion,  Jefferson,  Chemung,  Huntingdon, 
Cambria,  Indiana,  Butler,  Mercer,  and  Beaver. 

1883. — This  is  one  of  the  smaller  broods  which  does  not  seem  to  have 
attracted  much  attention  in  1883.  Only  two  communications  of  a  posi- 
tive character  regarding  its  reappearance  in  that  year  have  reached  me, 
both  of  them  from  Pennsylvania.  Mr.  J.  S.  Elder,  of  Darlington,  Beaver 
County,  wrote  me,  June  7, 1883:  "I  heard  the  17-year  Cicada  this  morn- 
ing for  the  first;  they  were  expected  this  year"  and  Dr.  J.  M.  Toner 
also  brought  me,  on  June  16,  1883,  specimens  from  New  Derry,  West- 
moreland County,  stating  at  the  same  time  that  he  had  known  them  in 
1832, 1849,  and  1866  in  the  same  locality.  Some  time  in  the  earlier 
part  of  July,  1883,  an  item  appeared  in  the  Neio  York  Herald  stating 
that  '* a  swarm  of  locusts"  is  doing  much  damage  in  Chatauqua  County, 
New  .York.  I  wrote  for  further  information  to  Mr.  Newel  Cheney,  of 
Poland  Centre,  of  that  county,  but  after  careful  inquiries  he  failed  to 
confirm  the  statement. 

The  appearance  of  the  Cicadas  in  1866  in  northwestern  Pennsylvania 
was  verified  by  seveml  correspondents,  notably  by  Mr.  J.  C.  Hamm, 
now  of  Humboldt,  Kansas.* 

Brood  XXL— 5ci>f6ti<ieciw.— 1884, 1901. 

In  the  year  1884,  and  at  intervals  of  seventeen  years  thereafter,  they  will,  in  all  proba- 
bility, appear  in  certain  parts  of  North  Carolina  and  central  Virginia.  In  1850  and  1867 
they  appeared  near  Wilkesboro',  N.  C,  and  were  also  in  central  Virginia  dnring  the 
last  mentioned  year,  while  Dr.  Smith  mentions  them  as  occurring  in  Monroe  County 
and  the  adjacent  territory  in  West  Virginia  in  1833  and  1^50. 

Dr.  Harris  (Inj.  Insects,  p.  210)  records  their  appearance  at  Martha's  Vineyard, 
Massachusetts,  in  183:^,  but  as  I  cannot  learn  that  they  were  there,  either  in  1850  or 
18(i7, 1  infer  that  Dr.  Harris's  informant  was  mistaken. 

1884. — In  the  year  1883  I  received  through  the  Smithsonian  Institu- 
tion specimens  from  Loudoun  County,  Virginia,  and  these  were  doubt- 

•  Whether  the  following  letter,  dated  August  2,  1883,  which  we  received  from  Mr. 
O.  C.  Mortson,  of  Clendenin,  Meagher  County,  Montana,  refers  to  the  Periodical  Cicada 
or  to  another  species  of  Cicada  cannot  be  definitely  determined,  as  I  received  no 
specimens.  I  simply  quote  it  in  order  to  draw  attention  to  the  possibility  of  a  brood 
of  the  Periodical  Cicada  occurring  in  western  Montana :  "The  17-year  locust  has  made 
its  appearance  in  large  numbers  on  the  south  timbered  slope  of  the  Judith  Basin,  also 
near  Missoula  on  the  headwaters  of  the  Columbia  River.  The  insect  I  know  to  be  a 
Cicada,  as  it  is  three-fourths  of  an  inch  long,  with  wings  \\  to  If  inches  long,  with 
tissues  forming  a  VVt  ^^^  when  jumping  past  you  sounds  almost  like  a  rattlesnake. 
They  hatched  out  about  July  13,  and  are  still  here."  Digitized  by  VjUUy  IC 
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less  forerunners  of  this  Brood  XXI.  On  account  of  my  absence  in 
Europe  I  obtained  no  further  data  in  1884  for  the  more  southern  locali- 
ties, but  for  Martha's  Vineyard  Prof  C.  E.  Bessey  published  the  fol- 
lowing note  in  the  American  Naturalist^  October,  1883 :  "While  driving 
across  Hhe  plains'  of  the  central  part  of  Martha's  Vineyard,  Massa- 
chusetts, in  the  last  few  days  of  June  of  this  year,  I  observed  large  num- 
bers of  the  Periodical  Cicada  {Cicada  septemdecim).  The  scrub  oaks, 
which  here  cover  the  whole  ground,  were  literally  alive  with  them. 
Specimens  of  twigs  containing  eggs  were  secured,  as  also  of  the  insects 
themselves  and  their  abandoned  pupa  skins.  •  •  •  The  insects  were 
confined  to  a  narrow  belt  not  exceeding  half  or  three-quarters  of  a  mile 
in  width  and  of  unknown  length,  and  possibly  this  may  account  for  the 
fact  that  the  inquiries  referred  to  above  failed  to  elicit  any  knowletlge  of 
previous  visitation.  Supposing  Dr.  Harris  to  be  right,  we  have  here  a 
Blight  acceleration  in  development,  due  probably  to  the  well-known 
milder  climate  of  the  island."  In  the  editorial  remarks  to  this  note  I 
considered  this  limited  appearance  on  Martha's  Vineyard  as  precursive 
to  Brood  XXI,  but  there  is  yet  some  doubt  about  its  real  position. 

Brood  XXII.— .sVi»<ew<iectm— 1868,  1885. 

In  the  year  1885,  and  at  intervals  of  seventeen  years  thereafter,  they  will,  in  all 
probability,  appear  on  Long  Island ;  at  Brooklyn,  in  Kings  County,  and  at  Roches- 
ter, in  Monroe  Connty,  New  York ;  at  Fall  River,  and  in  the  sontheastem  portion  of 
Massachusetts ;  in  Rutland  County,  Vermont ;  in  Pennsylvania,  Maryland,  District 
of  Columbia,  Delaware,  and  Virginia ;  in  northwestern  Ohio,  in  southeastern  Mich- 
igan, in  Indiana,  and  Kentucky. 

This  brood  has  been  well  recorded  in  the  East  in  1715, 1732, 1749, 1766, 1783, 1800, 
1617, 1834,  ia51,  and  1868.  It  is  spoken  of  in  ffazzar(P8  Register  for  1834,  published  in 
Philadelphia,  while  Mr.  Rathvon  has  himself  witnessed  its  occurrence  during  the  lat- 
ter four  periods  in  Lancaster  County,  Pennsylvania. 

It  is  the  fourth  brood  of  Dr.  Fitch,  who  only  says  that  it  '^ reaches  firom  Pennsyl- 
vania and  Maryland  to  South  Carolina  and  Georgia,  and  what  appears  to  be  a  de- 
tached branch  of  it  in  the  southeastern  part  of  Massachusetts.''  He  is  evidently 
wrong  as  to  its  occurring  in  South  Carolina  and  Georgia,  and  it  is  strange  that  he 
does  not  mention  its  appearance  in  New  York,  for  Mr.  F.  W.  Collins,  of  Rochester,  in 
that  State,  has  witnessed  four  returns  of  it  there,  namely,  in  1817,  1834, 1851,  and 
18(>8,  while  the  Brooklyn  papers  record  its  appearance  there  the  present  season  (1868). 
As  these  two  points  in  the  State  are  about  as  far  apart  as  they  well  can  be,  the  inter- 
vening country  is  probably  more  or  less  occupied  with  this  brood. 

Mr.  H.  Rutherford,  of  Rutland  County,  Vermont,  records  their  appearance  in  that 
neighborhood  iu  1831  and  1868.  {Xew  Fork  SemU  Weekly  Tribune^  June  27,  1868.)  He 
also  witnessed  them  in  the  same  place  in  1855,  and,  as  will  be  seen  by  referring  to 
Brood  XVIII,  they  also  occurred  on  Long  Island  and  in  southeastern  Massachusetts  in 
that  same  year,  1855.  Exactly  thirteen  years  intervening  between  1855  and  1868,  one 
might  be  led  to  suppose  that  they  had  a  tredecim  brood  in  the  East.  But  did  such  a 
brood  exist,  it  would  certainly  have  been  discovered  ere  this,  in  such  old  settled  parts 
of  the  country,  and  all  the  records  go  to  show  that  they  have  nothing  but  s^tendedm 
there.  By  referring  to  Brood  VIII,  the  mystery  is  readily  solved,  for  we  find  that  in 
that  i>art  of  the  country  there  are  two  sepiendecim  broods,  the  one  having  last  ap- 
peared in  1855,  the  other  the  present  year,  186c?. 
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Id  Ohio,  the  brood  occurred  more  or  less  throughout  the  whole  western  portion  of 
the  State,  for  our  correspondents  record  them  as  having  appeared  in  1868  in  Lucas 
and  Hamilton  and  several  intervening  counties.  Mr.  F.  C.  Hill,  of  Yellow  Springs,  in 
Greene  County,  southwestern  Ohio,  has  witnessed  their  appearance  in  1834, 1851,  and 
1868,  and  they  occurred  in  the  northwestern  part  of  the  State  during  the  three  same 
years;  while  the  correspondent  to  the  Department  of  Agriculture,  from  Toledo, 
northwestern  Ohio  (July,  1868,  Monthly  Report),  says  it  is  their  ninth  recorded  visit 
there.  Dr.  Smith  records  it  as  occurring  around  Cincinnati,  and  in  Franklin,  Co- 
lumbiana, Pike,  and  Miami  Counties. 

In  Indiana  there  is  reliable  evidence  of  their  appearanc*-  in  1868  in  the  southern 
part  of  the  State,  in  Tippecanoe,  Delaware,  Vigo,  Switzerland,  Hendricks,  Marion, 
Dearborn,  Wayne,  Floyd,  and  Jefferson  Counties.  The  evidence  seems  to  show  thatr 
as  in  Ohio,  throughout  the  State,  they  belong  to  the  siptendecim  Brood  XXII,  for  Mr* 
F.  Guy,  of  Sulphur  Springs,  Mo.,  has  personally  informed  me  that  they  were  in  south- 
ern Indiana  in  1851,  and  even  in  Tippecanoe  County,  on  the  Wabash  River,  where, 
from  their  proximity  to  Brood  XVIII,  one  might  have  inferred  them  to  be  iredecim; 
they  are  recorded  as  appearing  in  1834  and  1851. 

In  Kentucky  they  appeared  around  Louisville.  In  Pennsylvania,  Maryland,  Dela- 
ware, and  Virginia  the  territory  occupied  by  this  brood  is  thus  described  by  Dr.  Smith : 
"Beginning  at  Germantown,  Pa.,  to  the  middle  of  Delaware  ;  west  through  the  east 
shore  of  Maryland  to  the  upper  part  of  Anne  Arundel  County ;  thence  through  the 
District  of  Columbia  to  Loudoun,  West  Virginia,  where  it  laps  over  the  South  Virginia 
district  (see  Brood  XII)  from  the  Potomac  to  Loudoun  County,  some  10  or  12  miles  in 
width,  and  in  this  strip  of  territory  Cicadas  appear  every  eighth  and  ninth  year. 
Thence  the  line  extends  through  the  northern  counties  of  Virginia  and  Maryland  to 
the  Savage  Mountains,  and  thence  along  the  southern  tier  of  counties  in  Pennsylvania 
to  Germantown. 

Since  the  above  was  published,  seventeen  years  ago,  I  have  received 
reliable  testimony  to  the  effect  that  Dr.  Fitch  may,  after  all,  be  right 
in  extending  this  brood  as  far  south  as  Georgia,  as  will  be  seen  by 
referring  to  the  notes  to  Brood  II,  and  it  is  to  be  hoped  that  this 
year's  (1886)  observations  may  definitely  settle  this  interesting  point. 
The  counties  in  Georgia  where  the  appearance  of  the  Cicada  may  be 
looked  for  this  year  are  those  of  the  extreme  northwestern  corner,  and 
more  especially  Uabersham  County. 

Otherwise  the  notes  I  have  since  received  do  not  alter  the  bounda- 
ries of  this  brood  as  given  above.  In  1868  the  Cicadas  appear  to  have 
been  extremely  numerous  in  the  city  of  Germantown,  Pa.,  as  will  be 
seen  from  the  following  extract  from  a  letter  we  received  on  June  6^ 
1881,  from  Mr.  John  B.  Wood,  of  that  city :  "  In  the  year  1868  my  wife 
being  sick  nearly  all  summer  she  was  very  much  disturbed  by  what  we 
called  17-year  locust.  They  seemed  to  come  up  out  of  the  ground  from 
under  the  pine  trees,  but  preferred  climbing  up  a  large  pear  tree,  going 
out  to  the  end  of  the  branches  and  stinging  the  pears.  They  were  in 
thousands,  some  of  them  roaring  out  and  others  replying  to  them^ 
making  a  fearful  din,  which  we  were  powerless  to  overcome.  The 
ground  around  this  pear  tree,  and  a  few  pines  covering  a  section  of  land, 
I  should  say,  20  or  30  feet  square,  was  fairly  riddled  with  their  holes. 
All  around  here  they  appeared  in  this  way  in  spots,  but  filling  the  air 
with  their  racket.    They  were  in  full  blast  by  the  19th  of  June."    The 
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inhabitants  of  Lancaster,  Pa.,  will  also  have  the  opportunity  this  year 
of  listening  to  the  music  of  the  Cicadas  within  the  limits  of  their  city, 
as  Mr.  S.  S.  Eathvon  saw  them  abundantly  at  that  place  in  1868. 

The  late  F.  S.  Sleeper,  of  Galesbnrg,  Kalamazoo  County,  furnished 
me  the  following  interesting  statement  regarding  the  distribution  of  the 
Cicada  in  his  county :  "During  1808  they  appeared  in  great  numbers  in 
this  locality,  being  confined  to  a  narrow  strip  about  four  miles  in  width 
through  the  northern  part  of  this  county.  In  this  strip  the  ground  was 
fairly  honeycombed  in  appearance  where  they  came  up.  There  were 
some  scattering  ones  out  of  this  strip.  My  mother  states  that  they  were 
very  abundant  seventeen  years  previous  (1851)." 

Regarding  the  extent  of  this  brood  in  northwestern  Ohio  and  the  di- 
viding line  between  this  and  Brood  XV,  compare  the  letter  of  Mr.  J.  H. 
Niles,  of  Havana,  Huron  County,  Ohio,  which  I  quoted  on  p.  34.  In 
the  same  letter  Mr.Niles  continues  as  follows :  "  Five  miles  west  of  this 
dividing  line,  in  the  northeast  corner  of  Seneca  County  and  the  adjoin- 
ing corner  of  Sandusky  County,  is  located  the  brood  of  1886.  They  oc- 
cupy only  some  30  square  miles,  and  are  on  a  cluster  of  ridges  of  the 
ancient  lake  coast  deposit,  overlaying  the  limestone  soils." 

This  is  the  largest  17-year  brood  on  record,  and  although  it  does  not 
appear  to  reach  the  Mississippi  River  it  certainly  equals  in  extent  the 
largest  13-year  Brood  XVIII,  both  broods  having  appeared  simulta- 
neously in  the  year  1868.  In  the  more  northern  States  this  Brood 
XXII  appears  to  be  broken  up  in  several  isolated  detachments,  while 
its  southern  extension,  viz.,  from  North  Carolina  to  northern  Georgia, 
Is  not  yet  established  as  fully  as  might  be  desired. 

SUMMARY   OF  DISTRIBUTION  AND  FUTURE  APPEARANCE. 

Summing  up  the  distribution  of  the  Periodical  Cicada  (both  17-  and 
13-year  races)  within  the  United  States,  as  specified  in  the  above  enu- 
meration of  the  different  broods,  it  will  be  seen  that  the  Cicada  is  known 
to  occur  in  all  the  States  east  of  the  plains  excepting  the  northern  por- 
tion of  New  Engladd,  northern  Michigan,  and  the  whole  of  Minnesota. 
It  thus  appears  that  this  Cicada  does  not  breed  in  those  northern  States 
or  portions  thereof  in  which  the  woods  are  composed  more  or  less  ex- 
clusively of  pine  trees  or  other  conifers.  Rhode  Island  possesses  no 
broods  so  far  as  we  know,  but  this  may  be  due  to  want  of  proper  records, 
as  several  broods  reach  close  to  the  borders  of  that  State.  Neither  does 
the  species  occur  in  the  peninsula  of  Florida,  for  reasons  either  of  a 
climatic  or  geologic  nature.  Our  knowledge  of  the  western  extent 
has  greatly  increased  since  1868,  and  several  broods  can  now  be  traced 
as  far  west  as  eastern  Montana  and  Wyoming,  central  Colorado,  and 
the  extreme  western  parts  of  Texas,  while  less  reliable  evidence  even 
indicates  (vide  Brood  XX)  that  the  species  may  occur  in  western  Mon- 
tana along  streams  emptying  into  the  Pacific  Ocean.     Unless  this  report 
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be  sabstantiated  in  future  the  distribution  will  not  extend  beyond  the  di- 
viding range  of  the  Bocky  Mountains.  The  connection  between  the  dis- 
tribution of  this  insect  and  the  botanical,  geological,  and  topographical 
characteristics  of  the  country  forms  a  very  interesting  subject  for  con- 
sideration, and  I  hope  to  consider  it  in  a  future  edition  of  this  Bulletin.. 

The  following  summaries  may  be  made,  for  convenience,  from  the  fore- 
going chronological  account,  the  Roman  numerals  indicating  the  num- 
ber of  the  brood,  and  the  asterisk  the  13-year  broods. 

During  the  next  seventeen  years  there  will  occur  broods  of  the  Peri- 
odical Cicada  somewhere  or  other  in  the  United  States,  in  the  following 
years: 

1885.  VII*  and  XXII. 

1886.  I. 

1888.  V  and  X». 

1889.  VIII. 
1891.  IX. 

1393.  XI  and  XVI*. 

1894.  XII  and  XVIII*. 
1896.  II*  and  XIII. 

1896.  IV*  and  XIV. 

1897.  VI*  and  XV. 

1895.  VII*  and  XVII. 

1899.  XIX. 

1900.  XX. 

1901.  X*  and  XXI. 

Thus  every  year  except  1887,  1890,  and  1892,  will,  during  the  next 
seventeen  years,  be  somewhere  a  Cicada  year;  and  it  will  be  noticed 
that  the  13-year  broods  invariably  concur  with  some  17-year  brood,  a 
fact  which  i»  worthy  of  note  and  which  leads  to  interesting  speculation 
as  to  the  ori^^n  of  the  former. 

It  further  appears  that  the  number  of  distinct  broods  appearing  in 
diiferent  years  within  the  same  geographical  limits  are  as  follows. 

Alabama.— Two  broods;  j^ears  1894  [XVIII*]  and  ^96  fIV*],  and 
probably  another  in  1888  [X*]. 

Arkansas.— Two  broods;  years  1885  [VII*]  and  '94  [XVIII*]. 

Colorado.— One  brood;  year  1891  [IX]. 

Delaware.— Two  broods;  years  1885  [XXIIj  and  '89  |Vin]. 

District  op  Columbia.— Two  broods;  years  1885  [XXIIJ  and  '94 
fXII|. 

Florida.— One  brood;  year  1896  [IV*]. 

Georgia.— Five  broods;  years  1885  [two  broods  VII*  and  XXII], 
'93  [XVI*],  '94  fXVIlI*],  and  '95  [II*]. 

Illinois.- Six  broods;  years  1885  [VII*],  '88  [V],  '89  [VIII],  '93 
[XI],  '94  [XVIIIJ,  and  '95  [XIII]. 

Indian  Territory.- Two  broods;  years  1894  [XVIII*]  and  '96 
[XIV]. 
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Indiana.— Five  broods;  years  1885  fXXII],  '88  [V],  '89  fVIII],  '93 
[XI],  and  '94  [XII]. 

Iowa.— Two  broods;  years  1888  [V]  and  ^)o  fXlII]. 

Kansas.— Two  broods;  years  1885  [VIP]  and  '96  [XIV]. 

Kentucky.— Three  broods ;  years  1885  [XXII],  '89  [VIII],  and  '94 
[XVIIPJ. 

Louisiana.— Three  broods;  vears  1885  [VII»], '94  [XVIII],  and '97 
[VP]. 

Maryland.- Four  broods;  years  1885  [XXIIJ,  '89  [VIII],  '93  [XI], 
and  '94  [XII]. 

MiOHiaAN.— Two  broods;  years  1885  [XXII]  and  '88  [V]. 

Mississippi.— Four  broods;  years  1885  fVIP],  '94  [XVIIP],  '96  [IV»], 
and  '97  [VP]. 

Missouri.— Four  broods;  years  1885  [VIP],  '94  [XVIII],  '95  [XIII], 
and  '96  [XIV]. 

Montana  and  Wyoming. — One  brood;  year  1898  [XVII]. 

Nebraska.— Two  broods;  years  1891  [IX |  and  '96  [XIV]. 

New  England  (southern  portion,  or  Massachusetts,  Vermont,  and 
Connecticut).— Four  broods;  years  1885  [VIII],  '86  [I],  '89  [XIX],  and 
'94  [XIIJ. 

New  Jersey.— Two  broods;  years  1889  [VIII],  and  '94  [XII]. 

New  York.- Five  broods;  years  1885  [XXII],  ^89  [VUI],  ^94  [XII], 
'99  [XIXJ,  and  1900  [XX]. 

North  Carolina.- Seven  broods;  years  1885  [XXII],  '89!  [VIII], 
'93  [XI], '94  [two  broods  XII  and  X VHP],  '98!  [XVII],  and  1901  [XXI]. 

Ohio.— Seven  broods;  years  1885  [XXII],  '89  [Vin],  '95  [Xinj, 
'96  [XIV],  '97  [XVJ,  '98  [XVII],  and  1900  [XX]. 

Pennsylvania.— Six  broods;  years  1885  [XXIIJ,  '88  [V],  '89  [VIII], 
'94  [XII],  '97  [XV],  and  1900  [XX]. 

South  Carolina.— Two  broods;  years  1885  [XXIIJ  and  ^94 
[XVIIPJ. 

Tennessee.— Three  broods;  years  1885  [VIP],  '94  [XVIIP],  and  '96 
[IV]. 

Texas.— Three  broods;  years  1888  [X«],  '94  [XVin*],  and  ^96 
[XVIIP]. 

Virginia.— Four  broods;  years  1885  [XXII],  '94  [two  broods  XII 
and  XVin»],  and  1901  [XXI]. 

West  Virginia.— Four  broods;  years  1889  [VIII],  '97  [XV],  ^98 
[XVII],  and  1901  [XXI]. 

Wisconsin.— Two  broods;  years  1888  [V]  and  '98  [XVII]. 
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PREFACE  TO  THE  SECOND  EDITION.* 


That  there  exists  just  now  a  very  general  and  widespread  interest  in 
the  subject  of  silk-culture  in  the  United  States  is  manifest  from  the 
recent  large  increase  in  the  correspondence  of  the  Entomological  Divis- 
ion in  relation  thereto,  and  from  the  demand  made  for  this  Manual. 
To  avoid  the  disappointment  that  is  sure  to  follow  exaggerated  and 
visionary  notions  on  the  subject,  it  may  be  well  here  to  emphasize  the 
facts  that  the  elements  of  successful  silk-culture  on  a  large  scale  are  at 
the  present  time  entirely  wanting  in  this  country;  that  the  profits  of 
silk-culture  are  always  so  small  that  extensive  operations  by  organized 
bodies  must  prove  unprofitable  where  capital  finds  so  many  more  lucra- 
tive fields  for  employment ;  that  extensive  silk-raising  is  fraught  with 
dangers  that  do  not  beset  less  ambitious  operations ;  that  silk-culture, 
in  short,  as  shown  in  this  Manual,  is  to  be  recommended  only  as  a  light 
and  pleasant  employment  for  those  members  of  the  farmer's  household 
who  either  can  not  do  or  are  not  engaged  in  otherwise  remunerative 
work. 

The  want  of  experience  is  a  serious  obstacle  to  silk-culture  in  this 
country ;  for  while,  as  is  shown  in  the  following  pages,  the  mere  feed- 
ing of  a  certain  number  of  worms  and  the  preparation  of  the  cocoons 
for  market  are  simple  enough  operations,  requiring  neither  physical 
strength  nor  special  mental  qualities,  yet  skill  and  experience  count  for 
much,  and  the  best  results  can  not  be  attained  without  them.  In  Europe 
and  Asia  this  experience  is  traditional  and  inherited,  varying  in  different 
sections  both  as  to  methods  and  races  of  worm  employed.  With  the 
great  variety  of  soil,  climate,  and  conditions  prevailing  in  this  country, 
experience  in  the  same  lines  will  also  vary,  but  the  general  principles 
indicated  in  this  Manual  should  govern. 

The  greater  value  of  labor  here  as  compared  with  labor  in  the  older 
silk-growing  countries  has  been  in  the  past  a  most  serioas  obstacle  to 
silk-culture  in  the  United  States,  but  conditions  exist  to-day  that  render 
this  obstacle  by  no  means  insuperable.  In  the  first  place,  compara- 
tive prices,  as  so  often  quoted,  are  misleading.  The  girl  who  makes 
only  twenty  or  thirty  cents  a  day  in  France  or  Italy  does  as  well,  because 

*  This  preface  was  written  in  1882,  and  some  passages  are  omitted  which  had  only 
a  temporary  interest  and  which  might  be  misleading  to-day. 

16136-No.  9 1  Digi.izedbyGck)gIe 


of  the  relatively  lower  prices  of  all  other  commodities  there,  as  she  who 
earns  three  or  foar  fold  as  mach  here.  Again,  the  conditions  of  life  are 
such  in  those  countries  that  every  woman  among  the  agricultural  classes 
not  absolutely  necessary  in  the  household,  finds  a  profitable  avenue  for 
her  labor  in  field  or  factory,  so  that  the  time  given  to  silk  raising  mast 
be  deducted  from  other  profitable  work  in  which  she  may  be  employed. 
With  us,  on  the  contrary,  there  are  thousands-t-aye,  hundreds  of  thoa- 
sands — of  women  who,  from  our  very  condition  of  life,  are  unable  to 
labor  in  the  field  or  factory,  and  have,  in  short,  no  means,  outside  of 
household  duties,  of  converting  labor  into  capital.  The  time  that  sach 
might  give  to  silk-culture  would,  therefore,  be  pure  gain,  and  in  this 
sense  the  cheap- labor  argument  loses  nearly  all  its  force.  This  holds 
more  particularly  true  in  the  larger  portion  of  the  South  and  West,  that 
are  least  adapted  to  the  production  of  merchantable  dairy  products  or 
where  bee-keeping  and  poultry-raising  are  usually  confined  to  the  im- 
mediate wants  of  the  household. 

The  want  of  a  ready  market  for  the  cocoons  is  now,  as  it  always  has 
been,  the  most  serious  obstacle  to  be  overcome,  and  the  one  to  which 
all  interesteif  in  establishing  silk-culture  should  first  direct  their  atten- 
tion. Ignore  this,  and  efforts  to  establish  the  industry  are  bound  to 
fail)  as  they  have  failed  in  the  past  A  permanent  market  once  estab. 
lished,  and  the  other  obstacles  indicated  will  slowly,  but  surely,  vanish 
as  snow  before  the  coming  spring.  Owing  to  the  prevalence  of  disease 
in  Europe,  there  grew  up  a  considerable  demand  for  silk-worm  eggs  in 
this  country,  so  that  several  persons  found  the  production  of  these 
eggs  quite  profitable.  Large  quantities  are  yet  shipped  across  the  con- 
tinent from  Japan  each  winter;  but  this  demand  is,  in  its  nature,  tran- 
sient and  limited,  and,  with  the  improved  Pasteur  method  of  selection 
and  prevention  of  disease,  silk-raisers  are  again  producing  their  own 
eggs  in  Europe.  Silk-culture  must  depend  for  its  growth,  therefore,  on 
the  production  of  cocoons,  and  these  will  find  no  remunerative  sale  ex- 
cept where  the  silk  can  be  reeled.  Ifind  no  reason  to  change  the  views 
expressed  relative  to  the  part  this  Department  might  take  in  succoring 
silk-culture  through  Congressional  aid;  for,  however  just  and  desir. 
able  direct  protection  to  the  industry  may  be  by  the  imposition  of  au 
import  duty  on  reeled  silk,  no  such  protecti  on  has  yet  been  given  by 
Congress,  and  silk  filatures  can  not  be  full  y  and  profitably  established 
without  some  fostering  at  the  start.  Under  a  heavy  protective  tariff 
our  silk  manufactures  have  rapidly  grown  in  importance  and  wealth, 
until,  during  the  year  1881  (according  to  the  reports  of  W.  C.  Wyckoff? 
secretary  of  the  Silk  Association  of  Araeric  a),  raw  silk  to  the  value  of 
$11,936,865  and  waste  silk  and  cocoons  to  the  value  of  $760,186  were 
imported  at  the  ports  of  Xew  York  and  San  Francisco,  while  our  man- 
ufactured goods  reached  in  value  between  $35,000,000  and  $49,000,000. 
Now,  the  so-called  raw  silk  thus  imported  to  the  value  of  nearly 
$12,000,000  is  just  as  much  a  manufactured  article  as  t  he  woven  goods, 
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and  its  importation  free  of  daty  is  as  much  an  encouragement  to  for- 
eign manufacturers  and  an  impediment  to  home  industry  as  the  re- 
moval of  the  duty  would  be  on  the  woven  goods.  The  aid  that  Congress^ 
through  this  Department,  should,  in  my  judgment,  give  to  silk-reeling, 
and  thereby  to  silk-production,  may  be  supplied  by  private  and  benev- 
olent means. 

The  obstacles  which  I  have  set  forth  are  none  of  them  permanent  or 
insuperable,  while  we  have  some  advantages  not  possessed  by  other 
countries.  One  of  infinite  importance  is  the  inexhaustible  supply  of 
Osage  Orange  {3[aclnra  aurantiaca)  which  our  thousands  of  miles  of 
hed<;es  furnish ;  another  is  the  greater  average  intelligence  and  inge- 
nuity of  our  people,  who  will  not  be  content  to  tread  merely  in  the  ways 
of  the  Old  World,  but  will  be  quick  to  improve  on  their  methods ;  still 
another  may  be  found  in  the  more  spacious  and  commodious  nature  of 
the  barns  and  outhouses  of  our  average  farmers.  Every  year's  experi- 
ence with  the  Madura  confirms  all  that  I  have  said  of  its  value  as  silk- 
worm food.  Silk  which  I  have  had  reeled  from  a  race  of  worms  fed  on 
it,  now  for  eleven  consecutive  years,  is.ctf  the  very  best  quality,  while 
the  tests  made  at  the  recent  silk  fair  at  Philadelphia  showed  that  in 
some  instances  a  less  weight  of  cocoons  spun  by  Maclura-i^^  worms 
was  required  for^  pound  of  reeled  silk  than  of  cocoons  from  mulberry- 
fed  worms. 

C.  V.  R. 

Washington,  D.  C,  February  20, 1882. 
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PREFACE  TO  THE  SIXTH  EDITION. 


The  growing  interest  shown  in  the  culture  of  silk,  in  the  United  States, 
is  attested  by  the  demands  upon  this  Department  for  copies  of  this  man- 
ual, which  has  hitherto  been  published  as  Special  Report  No.  11.  Origi- 
nally prepared  as  a  brief  manual,  based  on  my  own  experience  of  the 
industry  in  America,  the  present  demands  of  silk-growers,  or  rather  of 
those  desirous  of  becoming  such,  call  for  some  further  details,  and  in 
elaborating  the  work  it  has  been  thought  best  to  include  it  among  the 
bulletins  of  the  Division.  I  have  also  divided  the  matter  into  chapters, 
and  those  on  the  implements  which  are  necessary  to,  or  facilitate,  the 
work ;  those  on  diseases,  reproduction,  reeling,  and  the  physical  prop- 
erties of  raw  silk  embrace  essentially  new  material,  parts  of  Chapters 
V  and  VI  beiug  from  my  current  annual  report  not  yet  distributed. 

In  Chapter  VIII,  in  speaking  of  machinery  I  have  omitted  tbe  de- 
tailed descriptions  of  special  machines  given  in  former  editions  and  ex- 
plained rather  the  mechanical  principles  that  should  be  involved  in  all. 
A  description  of  the  Serrell  Reel  would  have  been  very  appropriate,  but 
the  inventor  has  been  promised  by  the  Commissioner  that  such  should 
not  be  made  public  until  all  patents  are  secured.  I  shall  hope  to  elab- 
orate this  chapter  in  some  future  edition. 

It  must  not  be  forgotten  that  the  original  manual  was  never  intended 
as  an  extended  treatise  on  silk-raising  or  reeling,  but  was  prepared  to 
give,  in  a  simple  and  most  condensed  way,  information  to  those  inter- 
ested, and  in  a  form  applicable  to  the  United  States.  It  is  gratifying 
to  know  that  a  number  of  other  pamphlets  on  the  Silk-worm  have  of 
late  years  been  published,  and  that  this  manual  has  been  quite  freely 
used  iri  their  preparation.  In  one  instance,  in  fact,  an  almost  verbatim 
copy  has  been  published  and  sold  privately.  I  have  found  little  or  no 
occasion  to  alter  opinions  expressed  in  the  manual,  but  in  the  present 
edition  have  revised  the  estimates  of  profits  given  in  the  Introduction 
to  the  original  edition,  leaving  out  those  on  egg  production,  because  of 
the  changed  conditions  since  1879,  which  have  rendered  such  work,  as 
a  profitable  business,  obsolete  in  this  country,  and  tbe  production  of 
sound  and  reliable  eggs  much  more  difi&cult  and  expensive. 

Though  particular  pains  were  taken  to  impress  upon  readers  tbe  fact 
that  the  estimates  of  profits  in  silk-raising  were  based  on  definite  mar- 
ket prices  at  that  time,  and  that  prices  and  profits  must  needs,  as  in  all 
trades,  vary  from  year  to  year,  and  though  I  especially  omitted  the 
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cost  of  food,  eggs,  special  buildings,  etc.,  because  the  manual  was  ad- 
dressed to  those  who  would  not  have  to  incur  these  expenses  (and  I 
would  not  now  recommend  any  one  to  embark  in  the  industry  who  did 
not  have  these  necessaries  at  command),  yet  these  estimates  have  been 
criticised  because  silk-raisers  have  been  unable  to  realize,  in  1885,  the 
profits  which  I  considered  attainable  in  1879.  For,  though  sharing  the 
opinion  of  those  directly  connected  with  the  silk  trade,  I  then  believed 
that  the  prices  of  raw  silk  and  cocoons  had  reached  as  low  a  figure  as 
they  ever  would,  the  belief  proved  subsequently  unfounded,  for  fresh 
cocoons  which  in  Europe  sold  in  1879  for  47  cents  could  be  purchased, 
in  1885,  for  35  cents  per  pound.  Again,  any  estimates  must  needs  be 
approximate  only,  as  they  will  vary  with  the  race. 

This  great  alteration  in  the  value  of  silk  products  has  necessarily  im- 
paired the  accuracy  of  the  estimates  given  b>  me  in  the  first  edition  of 
this  pamphlet.  I  have  therefore  prepared  another  series  of  figures 
which  are  more  nearly  accurate  to  day  than  the  former  ones,  and  are 
based  on  the  French  yellow  race. 

PROFITS  OF  PRODUCING  COCOONS  :  ESTIMATES  FOR  TWO  ADULTS,  OR  MAN  AND  WIFE. 

Average  number  of  eggs  per  standard  ounce  of  25  grams,  in  ordinary  yellow  races, 
37,500. 

Number  of  fresh  cocoons  per  pound,  300  to  400.  , 

Average  reduction  in  weight  for  choked  cocoons,  G6  per  cent. 

Maximum  amount  of  fresh  cocoons  from  1  ounce  of  eggs,  93  to  125  pounds. 

Allowing  for  deaths  in  rearing — ^26  per  cent,  being  a  large  estimate — we  thus  get  as 
the  product  of  an  ounce  of  eggs  69  to  92  pounds  of  fresh,  or  23  to  31  pounds  of  choked, 
cocoons. 

Two  adults  can  take  charge  of  the  issue  of  from  1  to  3,  say  2,  ounces  of  eggs,  which 
will  produce  138  to  184  pounds  of  fresh,  or  46  to  62  pounds  of  choked  cocoons. 

Price  per  pound  of  fresh  cocoons  (1885),  35  cents  (300  cocoons  per  pound). 

184  pounds  of  fresh  cocoons,  at  35  cents,  |64.40. 

Price  per  pound  of  fresh  cocoons  (1885),  25  cents  (400  cocoons  per  pound). 

138  pounds  of  fresh  cocoons,  at  25  cents,  $34.50. 

Price  per  pound  of  choked  cocoons  (1885),  80  cents  to  $1.15. 

Value  of  above  products,  choked,  $36.80  to  $71.30. 

APPROXIMATE  COST  OF  REELING. 

Estimated  product  of  6  non-automatic  steam  reels  for  the  300  working  days 

of  the  year--l,200  pounds  of  reeled  silk,  and  300  pounds  of  waste  silk. 
Cost  of  production  of  1,200  pounds  of  reeled  silk,  based  on  the  Qovernment 
experiments  at  New  Orleans,  in  1885 : 
Value  of  plant: 

Six  reels $500.00 

One  steam  engine 600.00 

Shafting  and  miscellaneous 400.00 

1,500.00 

Interest  and  depreciation  on  plant,  20  per  cent,  per  annum $300. 00 

Raw  material : 

5,076  pounds  of  choked  cocoons,  at  $1 5,076.00 

Labor  (as  shown  at  New  Orleans),  $1.12^  per  pound  of  silk 1,350.00 

Fuel,  oil,  etc 150.00 

Total nl^.^.^t.r,V..^i-U§fJ?^0O 
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Value  of  the  above  prodnct : 

1,200  pounds  reeled  sUk,  at  $5.50 $6,600.00 

300  pounds  waste  silk,  at  $1 300.00 

Total 6,900.00 

In  stndyiog  these  estimates  the  reader  must^  as  I  have  said,  bear  in 
mind  that  the  silk  industry,  like  all  industries,  will  have  its  ups  and 
downs — its  periods  of  buoyancy  and  depression.  For  the  past  few  years 
it  Las  been  going  through  one  of  the  latter.  But  late  last  fall  an  up- 
ward tendency  was  shown  in  prices  for  raw  silk,  which,  if  they  remain 
firm,  can  not  but  influence  for  the  better  the  value  of  cocoons. 

In  the  preface  to  the  second  edition  I  mentioned  the  advantages  to  be 
gained  by  raising  Silk- worm  eggs,  though  I  called  attention  to  the  fact 
that  the  market  for  them  was  in  its  nature  limited  and  transient,  and 
that  European  merchants  were  again  producing  their  own  seed  by  the 
aid  of  the  improved  Pasteur  system  of  selection.  Notwithstanding  the 
facts  there  stated  as  to  the  limited  nature  of  the  egg  market,  silk-raisers 
have  been  disappointed,  after  having  produced  large  quantities  of  eggs, 
in  not  finding  a  ready  sale  for  them.  But  though  the  egg  market  is 
important  in  its  place,  it  will  readily  be  seen  that  it  can  be,  when  in  a 
healthy  state,  no  more  extensive  than  is  necessary  to  supply  each  season 
the  wants  of  silk  growers.  In  1884,  in  France,  about  2^  per  cent,  of 
the  total  crop  was  employed  in  the  production  of  eggs.  These  figures, 
from  a  country  where  silk  culture  is  established,  furnish  a  foundation 
upon  which  to  estimate.  Every  pound  of  cocoons  which  is  sold  at  the 
filature  puts  money  into  the  pockets  of  the  silk-raising  class;  while 
every  pound  used  in  the  production  of  eggs  in  excess  of  the  amount 
actually  required  robs  it  of  the  money  that  it  would  otherwise  receive. 
The  only  way  to  build  up  the  industry,  then,  is,  as  I  have  so  often  in- 
sisted, to  create,  by  the  establish mej)t  of  filatures,  a  durable  and  profit- 
able market  for  cocoons.  The  production  of  eggs  is  simply  an  incident 
of  comparatively  little  importance. 

I  have  shown  in  said  preface  that  silk-raising  on  an  extensive  scale 
is  fraught  with  so  many  dangers  that  it  is  inadvisable  to  invest  capital 
in  such  an  enterprise.  This  is  partly  due  to  the  fact  that  a  large  crop 
mast  necessarily  be  raised  with  the  aid  of  hired  labor,  and  a  consequent 
investment  of  cash  capital.  A  large  rearing  requires  a  large  and  (for 
success)  a  specially  constructed  building,  which  must  necessarily  lie 
idle  for  the  greater  part  of  the  year.  It  has  been  found,  too,  that  the 
average  production  of  cocoons,  per  ounce  of  eggs,  is  much  less  for  large 
than  for  smaller  crops.  Thus  one  ounce  of  eggs  of  good  race  will  pro- 
duce one  hundred  pounds  of  fresh  cocoons;  while  for  every  additional 
ounce  the  x)ercentage  is  reduced  if  the  worms  are  all  raised  together, 
until  for  twenty  ounces  the  average  may  not  exceed  25  pounds  of  co- 
coons per  ounce.  Such  is  the  general  experience  throughout  France, 
according  to  Gn^rin-M^neville,  and  it  shows  the  importance  of  keeping 
the  worm  in  small  broods,  or  of  rearing  on  a  moderate  scale.  As  a  re- 
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salt  we  see  tbe  great  magnaneries  disappeariug  from  Frauce  and  Italy, 
where  in  some  establishmeDts  as  many  as  60  ounces  were  at  one  time 
annually  raised.  We  find  this  statement  confirmed  by  looking  at  the 
French  official  statistics  for  1884,  where  it  is  stated  that  the  cocoons 
produced  in  France  during  that  year  were  raised  by  over  one  hundred 
and  forty  thousand  families,  who  ntilized  therefor  about  two  hundred 
and  eighty  thousand  ounces  of  eggs,  or  an  average  of  about  two  ounces 
per  family. 

To  beginners  I  would  repeat  the  advice  so  often  given  from  this  Office, 
to  hatch  the  first  season  but  a  small  quantity  of  eggs;  not  more  than 
an  eighth  of  an  ounce.  Experience  counts  in  this  as  in  other  industries, 
and  it  will  be  found  that,  where  only  a  small  quantity  of  worms  are 
being  fed,  there  will  be  much  more  time  to  study  their  habits  and  wants. 
With  a  year's  experience  there  will  be  a  better  chance  of  profit  the 
second  year. 

It  will  not  be  safe  for  individuals  to  rely  on  reeling  their  own  silk. 
The  art  of  reeling  in  modem  filatures  and  with  steam  appliances  has 
been  brought  to  such  perfection  that  none  but  skilled  reelers  can  hope 
to  produce  a  first-class  article.  Skill  comes  only  after  full  apprentice- 
ship and  practice.  The  only  way  in  which  silk-reeling  can  be  managed 
profitably  at  present  is  where  a  colony  of  silk-raisers  combine  to  put  up 
and  operate  a  common  filature.  Though  there  is  a  ready  market  in  the 
United  States  for  large  lots  of  good  silk,  it  will  not  be  found  so  easy  to 
dispose  of  small  lots  of  poorer  quality. 

Two  years  ago  Congress  appropriated  $15,000  for  the  encouragement 
of  silk-culture,  and  the  appropriation  was  repeated  for  the  present  fiscal 
year.  The  appropriation  was  general  in  its  nature,  and  the  method  of 
encouragement  left  with  the  Commissioner  of  Agriculture.  In  my  An- 
nual Beports  for  1884  and  1885  details  are  given  as  to  the  work  done 
by  the  Department  under  this  appropriation,  and  various  questions  dis- 
cussed and  conclusions  reached  as  to  the  outcome  of  the  two  years'  ex- 
perience.   These  need  not  be  repeated  here. 

Owing  to  the  conviction  that  the  establishment  of  filatures  and  their 
successful  operation  was  the  sine  qua  non  in  putting  the  industry  on  a 
firm  basis,  a  large  portion  of  the  money  thus  appropriated  has  been  de- 
voted to  experiments  in  silk  reeling.  These  experiments  have  shown 
that  the  quality  of  cocoons  produced  by  American  silk-raisers  is  not  yet 
such  as  to  enable  this  country  to  compete  with  others  in  the  production 
of  raw  silk.  The  quality  of  a  cocoon  is  most  conclusively  shown  by  the 
quantity  of  silk  which  may  be  unwound  from  it.  A  good  average  re- 
sult, after  the  experience  of  European  filatures,  is  the  production  of  a 
pound  of  raw  silk  from  3.80  pounds  of  dry  cocoons.  The  Government 
experiments  at  IS'ew  Orleans  showed  a  production  of  but  1  pound  of  silk 
from  4.23  pounds  of  dry  cocoons.  The  cost  of  producing  silk  from  a 
poorer  quality  of  cocoons  is  proportionately  much  greater  than  where  the 
cocoons  are  of  better  quality,  and  the  difference  is  muchgreatejP  than 


would  be  thought  possible  by  one  unacquainted  with  the  industry.  We 
have,  therefore,  much  to  accomplish  from  this  point  of  view  before  we 
can  hope  to  make  the  industry  a  profitable  one  in  the  United  States. 
The  cocoons  which  have  been  received  at  the  Government  stations  dur- 
ing the  paat  year  have  been,  to  a  large  extent,  raised  by  persons  who 
were  inexperienced,  and  who  were  thus  unable  to  produce  a  first-class 
cocoon.  There  is  an  inclination  among  these  very  persons  to  blame  the 
industry  if  they  do  not  receive,  the  first  season,  what  they  consider  an 
adequate  compensation  for  the  time  which  they  have  expended  upon 
the  work.  And  yet  these  same  individuals  would  not  expect  to  be  suc- 
cessful in  any  other  enterprise  until  they  had  made  themselves  thor- 
oughly acquainted,  by  practical  experience,  with  the  special  work  in- 
volved. It  is  not,  therefore,  surprising  that  with  such  a  quality  of  raw 
material  it  has  been  impossible  to  produce  silk  without  financial  loss. 
Such  a  loss,  in  fact,  as  shown  in  my  annual  report  as  entomologist,  for 
1885,  was  incurred  as  the  result  of  the  experiments.  We,  however,  per- 
formed these  experiments  with  non-automatic  machinery,  and  that  even 
of  an  unimproved  type.  The  loss  was,  however,  so  small  that  we  have 
reason  to  believe  that  it  can  be  more  than  counterbalanced  by  the  use 
of  improved  plant.  Automatic  silk-reels  are  now  being  placed  upon 
the  market,  which  not  only  effect  a  slight  saving  in  the  quantity  of  raw 
material  employed,  but  also  a  very  large  saving  in  labor,  the  cost  of 
which  in  this  country  is  the  principal  cause  of  our  inability  to  compete 
with  Europe  and  Asia.  These  new  reels  are  also  capable  of  producing, 
with  comparatively  unskilled  labor,  as  good  a  grade  of  silk  as  can  be 
made  by  the  expert  workwomen  of  France. 

It  will  be  seen  by  the  estimates  given  above  that  silk-culture  is  not 
(and  it  never  has  been)  an  exceedingly  profitable  business,  but  it  adds 
vast  wealth  to  the  nations  engaged  in  it,  for  the  simple  reason  that  it 
can  be  pursued  by  the  humblest  and  poorest,  and  requires  so  little  out- 
lay. The  question  of  its  establishment  in  the  United  States  is,  ae  I  have 
elsewhere  said,  "  a  question  of  adding  to  our  own  productive  resources. 
There  are  hundreds  of  thousands  of  families  in  the  United  States  to-day 
who  would  be  most  willing  to  add  a  few  dollars  to  their  annual  income 
by  giving  light  and  easy  employment  for  a  few  months  each  year  to  the 
more  aged,  to  the  young,  and  especially  to  the  women  of  the  family,  who 
may  have  no  other  means  of  profitably  employing  their  time. 

^*This  holds  especially  true  of  the  people  of  the  Southern  States, 
most  of  which  are  pre-eminently  adapted  to  silk-culture.  The  girls  of 
the  farm,  who  devote  a  little  time  each  year  to  the  raising  of  cocoons, 
may  not  earn  as  much  as  their  brothers  in  the  field,  but  they  may  earn 
something,  and  that  something  represents  an  increase  of  income,  be- 
cause it  provides  labor  to  those  members  of  society  who  at  present  too 
often  have  none  that  is  remunerative.  Further,  the  raising  of  a  few 
pounds  of  cocoons  each  year  does  not  and  need  not  materially  interfere 
with  the  household  and  other  duties  that  now  engage  their  time,  and  it 
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is  by  eacli  hoasebold  raising  a  few  poands  of  cocoons  that  silk-cnltare 
must,  in  the  end,  be  carried  on  in  this  as  it  has  always  been  in  other 
countries," 

The  reader  is  reminded  that  the  few  quotations  not  otherwise  credited 
are  from  the  author's  Fourth  Report  on  the  Insects  of  Missouri  (1871). 
A  number  of  foreign  (more  particularly  French)  terms  are  unavoidable 
in  treating  of  silk-culture,  as  they  have  no  actual  equivalents  in  our 
language.  These  and  the  few  technical  terms  used  in  the  manual  are 
made  clear  in  the  glossary. 

Finally,  I  take  pleasure  in  acknowledging  the  assistance  given  me  in 
the  preparation  of  this  new  edition  by  Mr.  Philip  Walker,  who  has  acted 
as  the  chief  agent  of  the  division  in  the  sericultural  work  during  the 
past  two  years. 

0.  V.  E. 

Washington,  D.  C,  May^  1886. 


Digitized  by  VjOOQIC 


CHAPTER  L 

PHYSIOLOGY  AND  UPE  HISTORY  OF  THE  SILK- WORM. 

The  Silk-worm  proper,  or  that  which  supplies  the  ordinary  silk  of 
commerce,  is  the  larva  of  a  small  moth  known  to  scientific  men  as  Seri- 
caria  nwri.  It  is  often  popularly  characterized  as  the  Mulberry  Silk- 
worm. It^  place  among  insects  is  with  the  Lepidoptera^  or  scaly- winged 
insects,  family  Bombyddcv,  or  spinners.  There  are  several  closely  allied 
species,  which  spin  silk  of  different  qualities,  none  of  which,  however, 
unite  strength  and  fineness  in  the  same  admirable  proportions  as  does 
that  of  the  mulberry  species.  The  latter  has,  moreover,  acquired  many 
useful  peculiarities  during  the  long  centuries  of  cultivation  it  has  un- 
dergone. It  has  in  fact  become  a  true  domesticated  animal.  The  qual- 
ity which  man  has  endeavored  to  select  in  breeding  this  insect  is,  of 
course,  that  of  silk  producing,  and  hence  we  find  that,  when  we  com- 
pare it  with  its  wild  relations,  the  cocoon  is  vastly  disproportionate  to 
the  size  of  the  worm  which  makes  it  or  the  moth  that  issues  from  it. 
Other  peculiarities  have  incidentally  appeared,  and  the  great  number 
of  varieties  or  races  of  the  Silk-worm  almost  equals  those  of  the  domes- 
tic dog.  The  white  color  of  the  species,  its  seeming  want  of  all  desire 
to  escape  as  long  as  it  is  kept  supplied  with  leaves,  and  the  loss  of  the 
power  of  flight  on  the  part  of  the  moth,  are  all  undoubtedly  results  of 
domestication.  From  these  facts,  and  particularly  from  that  of  the 
great  variation  within  specific  limits  to  which  the  insect  is  subject,  it 
will  be  evident  to  all  that  the  following  remarks  upon  the  nature  of  the 
Silk-worm  must  necessarily  be  very  general  in  their  character. 

The  Silkworm  exists  in  four  states — egg,  larva,  chrysalis,  and  adult 
or  imago — which  we  will  briefly  describe. 

DIFFERENT  STATES   OR   STAGES   OF  THE  SILKWORM. 

The  Egg. — The  egg  of  the  Si  Ik- worm  moth  is  called  by  silk-raisers 
the  "seed.^  It  is  nearly  round,  slightly  flattened,  and  in  size  resem- 
bles a  turnip  seed.  Its  color  when  first  deposited  is  yellow,  and  this 
color  it  retains  if  unimpregnated.  If  impregnated,  however,  it  soon 
acquires  a  gray,  slate,  lilac,  violet,  or  even  dark  green  hue,  according 
to  variety  or  breed.  It  also  becomes  indented.  When  diseased  it  as- 
sumes a  still  darker  and  dull  tint. 

Near  one  end  a  small  spot  may  be  observed.  This  is  the  micropyle^ 
and  is  the  opening  through  which  the  fecundating  liquid  is  injected 
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jast  before  the  egg  is  deposited  by  the  female.  After  fecuQdation  and 
before  deposition  the  egg  of  some  varieties  is  covered  with  a  gummy 
varnish  which  closes  the  micropyle  and  serves  to  stick  the  egg  to  the 
object  upon  which  it  is  laid.  Other  varieties,  however,  among  which 
may  be  mentioned  the  Adrianople  whites  and  the  yellows  from  Nouka, 
in  the  Caucasus,  have  not  this  natural  gum.  As  the  hatching  point 
approaches  the  egg  becomes  lighter  in  color,  which  is  due  to  the  fact 
that  its  fluid  contents  become  concentrated,  as  it  were,  into  the  central 
forming  worm,  leaving  an  intervening  space  between  it  and  the  shell, 
which  is  semi-transparent.  Just  before  hatching,  the  worm  within  be- 
coming more  active,  a  slight  clicking  sound  is  frequently  heard,  which 
sound  is,  however,  common  to  the  eggs  of  many  other  insects.  The 
shell  becomes  quite  white  after  the  worm  has  made  its  exit  by^nawing 
a  hole  through  it,  which  it  does  at  the  micropyle.  Each  female  pro- 
duces on  an  average  from  three  to  four  hundred  eggs.  In  the  standard 
ounce  of  25  grams*  there  are  about  50,000  eggs  of  the  small  Japanese 
races,  37,500  of  the  ordinary  yellow  annual  varieties,  and  from  30,000 
to  35,000  in  the  races  with  large  cocoons.  The  specific  gravity  of  the 
eggs  is  slightly  greater  than  water,  Haberlandt  having  placed  it  at  1.08. 

It  has  been  noticed  that  the  color  of  the  albuminous  fluid  of  the  egg 
corresponds  to  that  of  the  cocoon,  so  that  when  the  fluid  is  white  the 
cocoon  produced  is  also  white,  and  when  yellow  the  cocoon  again  cor- 
responds. 

The  Larva  oe  Worm. — The  worm  goes  through  from  three  to  four 


Fig.  1.— Full  grown  larva  or  worm  (after  Riley). 

molts  or  sicknesses,  the  latter  being  the  normal  number.  The  periods 
between  these  different  molts  are  called  "  ages,"  there  being  five  of  these 
ages,  the  first  extending  from  the  time  of  hatching  to  the  end  of  the 
first  molt,  and  the  last  from  the  end  of  the  fourth  molt  to  the  transfor- 
mation of  the  insect  into  a  chrysalis. 

The  time  between  each  of  these  molts  is  usually  divided  as  follows : 
The  first  period  occupies  from  five  to  six  days,  the  second  but  four  or 
five,  the  third  about  five,  the  fourth  from  five  to  six,  and  the  fifth  from 
eight  to  ten.  These  periods  are  not  exact,  but  simply  proportionate. 
The  time  from  the  hatching  to  the  spinning  of  the  cocoons  may,  and  does, 
vary  all  the  way  from  twenty-five  to  forty  days,  depending  upon  the 
race  of  the  worm,  the  quality  of  food,  mode  of  feeding,  temperature, 

*28^  grams  =  1  ounce  avoiixlupois. 
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etc.;  bat  the  same  relative  proportion  of  time  between  molts  usually 
holds  true. 

The  color  of  the  newly-hatched  worm  is  black  or  dark  gray,  and  it  is 
covered  with  long,  stiff  hairs,  which,  upon  close  examination,  will  be 
found  to  spring  from  pale  colored  tubercles.  Different  shades  of  dark 
gray  will,  however,  be  foand  among  worms  hatching  from  the  same 
batch  of  eggs.  After  the  first  molt,  and  as  the  worm  increases  in  size, 
these  hairs  and  tubercles  become  less  noticeable,  and  the  worm  gradu- 
ally gets  lighter  and  lighter,  until,  in  the  last  stage,  it  is  of  a  cream- 
white  color.  When  full  grown  it  presents  the  appearance  of  Fig.  1. 
It  never  becomes  entirely  smooth,  however,  as  there  are  short  hairs 
along  the  sides,  and  ver^  minute  ones,  not  noticeable  with  the  unaided 
eye,  all  over  the  body. 

The  preparation  for  each  molt  requires  from  two  to  three  days  of 
fasting  and  rest,  during  which  time  the  worm  attaches  itself  firmly 
by  the  abdominal  prolegs  (the  8  non-articulated  legs  under  the  6th, 
7th,  8th,  and  9th  segments  of  the  body,  called  prolegs  in  contradistinc- 
tion to  the  6  articulated  true  legs*  under  the  1st,  2d,  and  3d  segments), 
and  holds  np  the  forepart  of  the  body,  and  sometimes  the  tail.  In  front 
of  the  first  joint  a  dark,  triangular  spot  is  at  this  time  noticeable,  indi- 
cating the  growth  of  the  new  head;  and  when  the  term  of  " sickness '^ 
is  over,  the  worm  casts  its  o\(f.  integument,  rests  a  short  time  to  recover 
strength,  and  then,  freshened,  supple,  and  hungry,  goes  to  work  feeding 
voraciously  to  compensate  for  lost  time.  This  so-called  "sickness" 
which  preceded  the  molt  was,  in  its  turn,  preceded  by  a  most  voracious 
appetite,  which  served  to  stretch  the  skin.  •  In  the  operation  of  molting 
the  new  head  is  first  disengaged  from  the  old  skin,  which  is  then  gradu- 
ally worked  back  from  segment  to  segment  until  entirely  cast  off.  If  the 
worm  is  feeble  or  has  met  with  any  misfortune,  the  shriveled  skin  may 
remain  on  the  end  of  the  body,  being  held  by  the  anal  horn ;  in  which 
case  the  individual  usually  perishes  in  the  course  of  time.  It  has  been 
usually  estimated  that  the  worm  in  its  growth  consumes  its  own  weight 
of  leaves  every  day  it  feeds;  but  this  is  only  an  approximation.  Yet 
it  is  certain  that  during  the  last  few  days  before  commencing  to  spin  it 
consumes  more  than  during  the  whole  of  its  previous  worm  existence. 
It  is  a  curious  fact,  first  noted  by  Quatrefages,  that  the  color  of  the  ab- 
dominal prolegs  at  this  time  corresponds  with  the  color  of  the  silk 
which  will  form  the  cocoons. 

Having  attained  full  growth,  the  worm  is  ready  to  spin  np.  It  shrinks 
somewhat  in  size,  voids  most  of  the  excrement  remaining  in  the  aliment- 
ary canal;  acquires  a  clear,  translucent,  often  pinkish  or  amber-colored 
hue;  becomes  restless,  ceases  to  feed,  and  throws  out  silken  threads. 
The  silk  is  elaborated  in  a  fluid  condition  in  two  long,  slender,  convo- 
luted vessels,  one  upon  esvch  side  of  the  alimentary  canal.  As  these 
vessels  approach  the  head  they  become  less  convoluted  and  more  slen- 
der, and  finally  unite  within  the  spinneret,  from  which  the  silk  issues  in 
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a  glutinous  state  arid  a[):iareiitly  iu  a  single  thread.  The  ^latinaus 
liquid  which  combines  the  two,  and  Tvbich  hardens  immediately  on  ex- 
posure to  the  air,  may,  however,  be  softened  in  wann  water.  The  worm 
osually  cou^^umes  from  three  to  five  days  iu  the  construction  of  the  co- 
coon and  then  parses  in  three  days  more,  by  a  final  molt,  into  the  chrys- 
aliii  state. 
The  Cocoon. — The  cocoon  (Figs.  2  and  3;  consists  of  an  oater  lining 


FlO.  2. — Conwtricteil  cocoon,  with  fiiu- 
texture  (oiigiual/. 


Yic.  3. — Non-conAtrict<Hl  cocoon,  with 
coardo  textare  (original). 


of  loose  silk  known  as  '^  floss,^  which  is  used  for  carding,  and  is  spun 
by  the  worm  in  first  getting  its  bearings.  The  amount  of  this  loose  silk 
varies  in  different  breeds.  The  inner  cocoon  is  tough,  strong,  and  com- 
pact, composed  of  a  firm,  continuous  thread,  which  is,  however,  not 
wound  in  concentric  circles,  as  might  be  supposed,  but  irregularly-,  in 
short  figure-of-8  looi)s,  first  iu  one  place  and  then  in  another,  so  that,  in 
reeling,  several  yards  of  silk  may  be  taken  oif  without  the  cocoon  turn- 
ing around.  In  form  the  cocoon  is  usually  oval,  and  iu  color  yellowish, 
but  in  both  these  features  it  varies  greatly,  being  either  pure  silvery- 
white,  cream,  or  carneous,  green,  or  even  roseate. 

The  Chrysalis. — The  chrysalis  is  a  brown,  oval  body,  considerably 
less  in  size  than  the  full-grown  worm.  In  the  external  integument  may 
be  traced  folds  corresponding  with  the  abdominal  rings,  the  wings  folded 
over  the  breast,  the  antenna',  and  the  eyes  of  the  inclosed  insect — the 
future  moth.  At  the  posterior  end  of  the  chrysalis,  pushed  closely  up 
to  the  wall  of  the  cocoon,  is  the  last  larval  skin,  compressed  into  a  dry 
wad  of  wrinkled  integument.  The  chrysalis  state  continues  for  from 
two  to  three  weeks,  when  tlu^  skin  bursts  and  the  moth  emerges. 

The  Moth. — With  no  jaws,  and  confined  within  the  narrow  space  of 
the  cocoon,  the  moth  finds  some  difficulty  in  escaping.  For  this  pur- 
pose it  is  provided,  in  two  glands  near  the  obsolete  mouth,  with  a 
strongly  alkaline  liquid  secretion,  with  which  it  moistens  the  end  of  the 
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cocoon  and  dissolves  the  hard,  gummy  lining.    Then,  by  a  forward  and 
backward  motion,  the  prisoner,  with  crimped  and  damp  wings,  gradu- 
ally forces  its  way  out ;  and  the  exit  once  effected,  the  wings  soon  ex- 
pand and  dry.    The  silken  threads  are 
simply  pushed  aside,  but  enough  of  them 
get  broken  in  the  process  to  render  the 
cocoons  from  which  the  moths  escape 
comparatively  useless  for  reeling. 

The  moth  is  of  a  cream  color,  with  more 
or  less  distinct  brownish  markings  across 
the  wings,  as  in  Fig.  4.  The  males  have 
broader  antennae  or  feelers  than  the  fe-  ^        ^.„  ^     ,     , 

,  _  ,,,./.  Fio.4.— Silk- worm  moth,  male  (after  Riley). 

males,  and  may  be,  by  this  feature,  at 

once  distinguished.  Neither  sex  flies,  but  the  male  is  more  active  than 
tbe  female,  and  may  be  easily  recognized  by  a  constant  fluttering  motion 
of  the  wings,  as  well  as  the  feature  mentioned  above.  They  couple  soon 
after  issuing,  remaining  coupled  during  several  hours,  and  in  a  short  time 
after  separation  the  female  begins  depositing  her  eggs,  whether  they 
have  been  impregnated  or  not.  Very  rarely  the  uuimpregnated  eggs 
have  been  observed  to  develop. 

VARIETIES  OE  RACES. 

As  before  stated,  domestication  has  had  the  effect  of  producing  nu- 
merous varieties  of  the  Silk- worm,  every  different  climate  into  which  it 
has  been  carried  having  produced  either  some  changes  in  tlie  quality 
of  the  silk,  or  the  shape  or  color  of  the  cocoons,  or  else  altered  the 
habits  of  the  worm. 

Some  varieties  produce  but  one  brood  in  a  year;  such  are  known  as 
Annuals.  Others,  known  as  Bivoltins,  hatch  twice  in  the  course  of  the 
year;  the  first  time,  as  with  the  Annuals,  in  the  early  spring,  and  the 
second,  eight  or  ten  days  after  the  eggs  are  laid  by  the  first  brood. 
With  Bivoltins  the  eggs  of  the  second  brood  only  are  kept  for  the  next 
year's  crop,  as  those  of  the  first  brood  always  either  hatch  or  die  soon 
after  being  laid.  The  Trevoltlns  produce  three  annual  generations. 
There  are  also  QuadrivoltinSj  and  in  Bengal  a  variety  known  as  Dacey^ 
which  is  said  to  produce  eight  generations  in  the  course  of  a  year. 
Some  varieties  molt  but  three  times  instead  of  four,  especially  in  warm 
countries  and  with  Trevoltins.  Experiments,  taking  into  considera- 
tion the  size  of  the  cocoon,  quality  of  silk,  time  occupied,  hardiness, . 
quantity  of  leaves  required,  etc.,  have  proved  the  Annuals  to  be  more 
profitable  than  any  of  the  Polyvoltius.  The  principle  difficulties  en- 
countered in  raising  other  than  the  annual  races  arise  from  the  excess- 
ive heat  of  midsummer,  which  causes  disease,  and  the  deteriorated 
quality  of  the  leaves  as  exi)lained  in  Chapter  X.  Silk-growers  are 
therefore  earnestly  advised  to  attempt  but  one  brood  per  annum  ex- 
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cept  where,  as  in  some  parts  of  the  Pacific  coast,  the  summers  are  pro- 
longed and  equable. 

Commercially  cocoons  are  classed  as  yellow,  white,  and  green,  but 
through  the  intermingling  of  races  these  colors  have  become  merged 
one  into  the  other,  and  it  is  often  difficult  to  define  the  line  of  demarka- 
tion.  The  same  trouble  exists  in  classifying  varieties  by  the  different 
countries  or  provinces  from  which  they  have  originally  come.  Prior  to 
tbe  Silk-worm  plague  of  twenty  years  ago  in  Europe  there  was  a  cer- 
tain degree  of  exactness  in  the  lines  drawn  between  such  races.  Then, 
however,  the  indigenous  races  were  to  a  large  extent  blotted  out,  and 
the  egg  merchants  went  first  to  Turkey,  then  to  Asia  Minor  and  Syria, 
and  finally  to  China  and  Japan,  in  search  of  eggs  that  should  be  free 
from  "  tbe  malady.''  Thus  it  was  that  there  were  brought  into  France 
and  Italy  a  large  number  of  races  foreign  to  those  countries.  These 
were  crossed  together,  and  after  the  researches  of  Pasteur  had  made 
the  resuscitation  of  the  native  races  possible,  they  were  crossed  with 
these  as  well.  Thus  the  identity  of  the  old  varieties  was,  in  many  cases, 
lost,  or  they  obtained  difierent  names. 
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CHAPTER  11. 

WIHTEBIHO  AND  HATCHIHO  THE  EGOS. 

As  has  been  said  in  the  last  chapter,  the  egg  of  the  Silk- worm  changes 
color  soon  after  oviposi tion.  During  this  operation  the  contents  undergo 
a  chemical  change,  absorbiug  oxygen  and  giving  oflf  carbonic  acid.  This 
absorption  of  oxygen  is  very  active  during  the  first  six  days,  after  which 
it  rapidly  declines  and  continues  at  jv  very  low  rate  during  the  months 
which  precede  hatching.  The  eggs  should,  therefore,  be  wintered  in 
sach  manner  that  they  have  plenty  of  air  j  otherwise  their  development 
will  be  seriously  interfered  with.  Tbey  must  not  be  packed  in  thick 
layers,  but  should  be  spread  out  thinly.  For  these  reasons  the  eggs  at 
this  Department  are  kept  through  the  winter  in  boxes  of  perforated 
tin,  the  bottoms  ot  which  have  a  surface  of  6^  square  inches,  each  box 
containing  not  more  than  one  quarter  of  an  ounce  of  eggs. 

The  atmosphere  in  which  the  eggs  are  kept  should  neither  be  too  dry 
nor  too  humid.  M.  Beauvais  found  a  saturation  of  50  per  cent,  to  be  the 
most  suitable  condition  of  the  air,  as  when  it  is  below  that  point  the 
liquids  of  the  eggs  evaporate  so  rapidly  as  to  require  a  highly  saturated 
atmosphere  for  their  incubation.  Excessive  moisture,  on  the  other  hand, 
will  assist  the  formation  of  mold,  which  will  quickly  injure  the  contents 
of  the  egg.  The  eggs  should  be  frequently  inspected,  and  whenever  such 
mold  is  discovered  it  should  be  quickly  brushed  off  and  the  eggs  re- 
moved to  a  drier  locality. 

Under  natural  conditions  the  egg  undergoes  a  partial  development  as 
soon  as  laid,  as  shown  by  its  changing  color.  After  oviposilion,  and  un- 
til subjected  to  cold,  the  eggs  of  the  annual  races  are  not  capable  of 
hatching  out.  This  is  the  rule,  although  we  often  find  in  a  batch  of  an- 
nual eggs  a  few  accidental  bivoltins  that  hatch  some  fifteen  days  after 
they  are  laid.  The  number,  however,  is  very  slight,  and  it  has  been 
determined  that  the  temperature  to  which  they  are  submitted  in  no  way 
alters  the  result.  During  this  period,  which  we  call  prehibernal,  the 
eggs  may  bekept  at  any  ordinary  temperature,  however  warm,  but  once 
they  are  submitted  to  the  cold  of  winter  a  certain  change  takes  place  in 
them,  the  nature  of  which  has  not  yet  been  determined,  and  their  sub- 
sequent warming  may  then  result  in  hatching.  As  in  our  climate  warm 
days  are  quite  frequent  in  late  winter,  it  is  very  necessary  that  the  eggs 
be  kept  below  the  hatching  temperature  until  the  foliage  on  which  the 
worms  are  to  feed  is  developing  and  all  danger  from  late  frosts  is  at  an 
end.  The  period  of  hibernation  may  be  lengthened  by  keeping  tho  ogg.s 
in  a  cool,  dry  cellar,  with  a  northerly  exposure,  and  in  general  lliis  will 
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suffice.  But  in  such  a  case  the  temperature  is  more  or  less  variable,  and 
the  embryo  may  be  started  in  its  development  only  to  be  checked  bj  re- 
newed cold.  When  kept  at  a  uniform  low  temperature,  after  having 
once  been  cooled,  development  is  imperceptible,  and  when  afterward 
exposed  to  the  proper  hatching  conditions,  the  resultant  worms  will 
prove  more  vigorous.  If  possible  the  temperature  should  never  be  al- 
lowed to  rise  above  40^  F.,  but  may  be  allowed  to  sink  below  freezing 
point  without  injury. 

When  small  lots  of  eggs  are  to  be  wintered,  they  may  be  placed  in 
ordinary  boxes  in  the  cellar,  care  being  taken  to  observe  the  precautions 
noted  above  as  to  ventilation,  humidity,  and  temperature.  They  should 
also  be  protected  from  rats,  mice,  ants,  and  other  vermin.  But  where 
great  quantities  are  to  be  stored,  it  will  be  well  worth  while  to  construct 
special  hibernating  boxes,  where  the  requisite  conditions  may  be  regu- 
lated with  nicety  and  precision. 

A  great  object  should  be  to  have  them  hatch  uniformly,  and  this  is 
best  attained  by  keeping  together  those  laid  at  one  and  the  same  time, 
and  by  wintering  them,  as  already  recommended,  in  cellars  or  hiber- 
nating boxes  that  are  cool  enough  to  prevent  any  embryonic  develop- 
ment. They  should  then,  as  soon  as  the  leaves  of  their  food- plant  have 
commenced  to  put  forth,*  be  placed  in  trays  and  brought  into  a  well-aired 
room  where  the  temperature  averages  about  75^  F.  If  they  have  been 
wintered  adhering  to  the  cloth  on  which  they  were  laid,  all  that  it  is 
necessary  to  do  is  to  spread  this  same  cloth  over  the  bottom  of  the  tray. 
If,  on  the  contrary,  they  have  been  wintered  in  the  loose  condition,  they 
must  be  uniformly  sifted  or  spread  over  sheets  of  cloth  or  paper.  The 
temperature  should  be  kept  uniform,  and  a  small  stove  in  the  hatching- 
room  will  prove  very  valuable  in  providing  this  uniformity.  The  heat 
of  the  room  may  be  increased  about  2^  each  day,  and  if  the  eggs  have 
been  well  kept  back  during  the  winter,  they  will  begin  to  hatch  under 
such  treatment  on  the  fifth  or  sixth  day.  By  no  means  must  the  eggs 
be  exposed  to  the  sun's  rays,  which  would  kill  them  in  a  very  short 
time.  As  the  time  of  hatching  approaches^  the  eggs  grow  lighter  in 
color,  and  then,  if  the  weather  be  dry,  the  atmosphere  must  be  kept 
moist  artificially  by  sprinkling  the  floor  or  otherwise,  in  order  to  enable 
the  worms  to  eat  through  the  eggshell  more  easily.  They  also  appear 
fresher  and  more  vigorous  with  due  amount  of  moisture. 

It  will  be  found  that  eggs  which  have  been  subjected  to  great  cold 
during  the  winter  will  require  a  longer  time  in  their  incubation  than 
those  which  have  been  kept  at  a  higher  temperature,  and  it  is  also  true, 
as  has  been  intimated  above,  that  when  the  atmosphere  in  which  the 
eggs  have  been  retained  has  been  excessively  dry  it  will  require  oon- 

•Too  much  stress  can  not  be  laid  on  the  importance  of  beginning  the  rearing  of 
worms  as  early  as  possible,  so  that  the  excessive  heat  of  summer  may  be  avoided. 
Beginners  are  very  apt  to  delay  sending  for  eggs  until  after  the  leaves  have  put  out, 
and  there  is  not  only  more  danger  of  the  hatching  of  the  eggs  in  transit,  but  the 
worms  will  be  maturing  during  very  warm  weather. 

Digitized  by  VjOOVJ  It: 


19 

siderable  hamidity  to  cause  them  to  batch.    Such  matters  most  be 
largely  regulated  by  the  experience  of  the  individual  raiser. 

The  desired  conditions  can  be  better  regulated  in  specially  constructed 
incubators  than  in  an  open  room.  A  simple  form  of  incubator  is  shown 
in  Fig.  5.    It  consists  of  a  tin  cylinder  with  a  perforated  shelf  and  a 


Fig.  5.— Inonbator  made  of  tin-ware  (after  Boman). 

movable  cover.  Under  the  shelf  is  placed  upon  a  tripod  a  small  vessel 
of  water,  beneath  which  bums  a  small  night-lamp.  This  apparatus  may 
be  made  about  eight  times  the  size  of  the  drawing.  A  similar  and  sim- 
ple form  of  basket- ware  incubator  is  shown  in  Fig.  6.    This  possesses 


Fio.  6.~InciibAtor  made  of  basket-ware  (after  Boman). 

the  advantage  of  being  permeable  to  the  air  and  of  thus  insuring  a  more 
oomplete  ventilation  for  the  eggs.  Many  modifications  of  these  designs 
will  suggest  themselves  to  individuals;  amongst  others  the  surround- 
ing of  the  cylinder  of  the  incubator  first  described  with  a  jacket,  in 
which  hot  water  may  be  placed,  by  means  of  which  the  temperature  of 
tiie  interior  may  be  regulated  with  a  considerable  degree  of  nicety. 
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CHAPTER  III. 

IMPLEMEirrS  THAT  FACILITATE  THE  BAISING  OF  SILK 

The  room  in  which  the  rearing  is  to  be  done  should  be  so  arranged 
that  it  can  be  thoroughly  and  easily  ventilated  and  warmed  if  desirable. 
A  northeast  exposure  is  the  best,  and  buildings  erected  for  the  express 
purpose  should  combine  these  requisites.  If  but  few  worms  are  to  be 
reared,  all  the  operations  can  be  performed  in  trays  upon  tables,  but  in 
large  establishments  the  room  should  be  arranged  with  deep  and  nu- 
merous shelves,  ranging  one  above  the  other  from  floor  to  ceUiug,  as 
shown  in  Fig.  7.    The  width  of  these  shelves  should  not  exceed  5  feet, 


Fio.  7. — A  modem  ma;;Danerie  (after  Gobin). 

as  those  in  charge  must  be  able  to  reach  from  either  side  to  the  middle 
of  each  table.  Bearing  this  in  mind,  the  dimensions  of  these  tables  may 
be  made  to  suit  the  room  in  which  the  worms  are  reared.  The  vertical 
distance  between  two  shelves  should  not  be  less  than  20  inches,  but  if 
this  space  is  greatly  increased  it  will  be  found  inconvenient  to  obtain 
brush  of  sufficient  length  to  form  the  arches  upon  which  the  cocoons  are 
to  be  spun. 
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The  form  in  whicli  tlio  tables  are  constructed  is  also  immaterial,  and 
should  depend  upon  the  resources  of  the  owner.  Where  canes  are 
abundant,  as  upon  the  Mississippi  bottom,  such  a  shelf  as  is  shown  in 


Fio.  8.— Shelf  made  of  canes  (after  Roman). 

Pig.  8  will  be  found  inexpensive  and  satisfactory.  To  construct  a  shelf 
in  this  manner,  say  5  by  8  feet,  there  should  be  selected  for  cross-pieces 
four  stout  canes  about  one  inch  through  at  the  small  end  and  5  feet  4 
iuches  long.  Having  procured  a  quantity  of  smaller  canes,  8  feet  long,  lay 
out  the  four  cross-pieces  some  eighteen  inches  apart,  and,  placing  a  cane 
across  them,  lash  the  whole  together  with  stout  cord.  This  is  done  by 
having  an  end  of  cord  attached  to  each  cross-piece,  which,  after  it  is 
carried  over  the  smaller  cane,  is  brought  around  the  cross-piece  and 
fastened  by  a  slip  knot,  as  will  be  better  understood  by  reference  to 


Fio.  0.— Constraotion  of  the  cane  shelf  (after  Roman). 


Fig.  9.  The  second  cane  should  be  placed  tip  to  butt  with  the  first,  and 
80  on  alternately.    Fig.  10  shows  a  shelf  formed  with  wire- work,  which 


Fig  10.    Wire-work  shelf  (after  Boman). 
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makes  a  strong  and  light  article.  The  form  shown  in  Fig.  11  is  essen- 
tially the  same,  being  covered  with  wooden  slats.  Placing  these  diag- 
onally increases  the  stiffness  and  diminishes  liability  to  break. 


Fio.  11.— Frame  ooTered  with  slats  (original). 

Where  it  is  desired  to  have  a  neat  and  convenient  standard,  upon 
which  a  small  quantity  of  worms  may  be  reared,  it  may  be  constmcted 
nfter  the  manner  of  that  shown  in  Fig.  12,  the  shelves  being  made  as 


Fio.  12.-^taiidard  for  holding  shelvef>  (original). 


shown  in  either  of  Figs.  10  or  11.  The  principal  requisites  in  tne  con- 
struction of  all  the  above  articles  arc  lightness  and  strength,  and  the 
shelves  should  be  so  constructed  a-s  to  permit  the  free  circulation  of  the 
air.  All  wood  should  be  well  seasoned,  as  green  wood  seems  to  be  inju- 
rious to  the  health  of  the  worms.  The  shelves  above  described  must  be 
covered  with  strong  brown  paper  before  being  used,  and  it  will  be  found 
to  be  more  convenient  in  removing  the  litter  if  sheets  of  the  same  size 
as  the  table  are  employed. 
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In  rearing  Silk- worms  great  care  slionld  be  observed  in  not  handling 
them  more  than  is  absolutely  necessary,  and  as,  in  clearing  np  the  litter 
made  by  the  larvae,  it  is  necessary  to  transport  them  from  one  table  to 
another,  several  schemes  have  been  adopted  to  accomplish  this  object. 
The  first  transfer  made  upon  the  birth  of  the  worms  is  usually  performed 
with  the  aid  of  ordinary  mosquito  netting,  which  is  lightly  laid  over  the 
hatching  eggs.  Upon  this  can  be  evenly  spread  freshly-plucked  leaves 
or  buds.  The  worms  will  rise  through  the  meshes  of  the  net,  and  cluster 
upon  the  leaves,  when  the  whole  net  can  be  easily  removed. 

This  netting  has  the  disadvantage  of  sagging  in  the  middle  and 
lumping  the  worms.  Netting  of  a  coarser  mesh  may  be  used  later  in 
rearing,  but  it  should  be  stretched  on  light  frames.  This  method 
of  transfer  is  such  a  great  convenience  and  time-saver  that  in  France, 
for  many  years,  paper,  stamped  by  machinery  with  holes  of  different 
sizes,  suited  to  the  different  ages  of  the  worms,  has  been  used.  The 
material  employed  is  a  stout  manila  paper,  and  the  perforations  vary 
in  size,  as  shown  in  Fig.  13.    I  have  experienced  some  difficulty  in  the 


ooooooooo 
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Fxo.  13.~Perforated  paper,  showing  the  sizes  of  the  perforatioDS  in  the  first  and  last  ages  (original) 


nse  of  this  paper  during  the  fifth  age,  the  worms  being  so  large  that 
when  the  holes  are  partially  obstructed  by  twigs  or  leaf-stems  they 
must  force  themselves  through  the  restricted  space,  often  cutting  them< 
selves  on  the  sharp  edges  of  the  paper.    This  may  be  avoided  by  the 
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Flo.  14.— Lattice- work  transfer  tray  (original). 


use,  during  that  age,  of  a  lattice-work  tray,  such  as  is  shown  in 
Fig.  14. 

To  prevent  this  tray  from  pressing  upon  the  worms  beneath,  it  shoald 
be  propped  up  by  small  blocks  placed  nnder  the  corners. 

When  Jarge  pieces  of  perfor- 
ated paper  are  used  they  should 
be  handled  b}^  two  persons.  By 
cutting  them  into  smaller  pieces 
and  using  a  transfer  tray  (Fig. 
15)  one  person  can  perform  the 
necessary  work  with  ease.  Sucii 
a  tray  is  most  conveniently  made 
about  13  by  19  inches  inside. 
When  the  paper,  which  should 
be  made  about  one  inch  smaller 
each  way,  has  been  covered  with 
leaves,  and  the  worms  have 
come  through  the  perforations  in 
search  of  their  food,  the  whole  may  easily  be  slipped  into  the  transfer 
tray,  and  as  easily  taken  from  it  in  depositing  the  worms  on  another  table. 

In  gathering  leaves  for  the  worms 
it  will  be  found  convenient  to  em- 
ploy a  bag  (Fig.  16),  so  arranged 
that  it  may  be  attached  around  the 
waist  like  an  apron.  Two  such  sacks 
may  be  made  from  an  ordinary  meal 
bag. 

The  worms  should  be  made  to  spin  their  cocoons  on  brush  so  arranged 
a«  to  form  arches  between  the  shelves,  as  is  shown  in  Fig.  19. 

For  the  same  object  the  co- 
cooning  ladder  shown  in  Fig. 
17  was  devised  in  1842  by  M. 
Davril.  It  consists  of  two  cen- 
tral supports,  across  each  side 
of  which  (Fig.  18)  are  nailed 
small  strips  of  aboutone-quarter 
by   one-half  inch  section,  IJ 

F,o.l6.-BagforgatheringmnlberryleaTe8(afterRoman)J°^^^S    apart.      The    StripS    OQ 

one  side  are  placed  i^pposite 
the  spaces  between  the  strips  on  the  other  side.  The  hadder  may  be 
made  about  30  by  15  inches,  and  the  central  supports  about  five-eighths 
inch  thick.  When  in  use  the  ladder  is  placed  slantingly  between  the 
tables,  with  the  central  supports  horizontal. 

A  thermometer  is  a  very  useful  adjunct  to  the  appliances  above  de- 
scribed. 
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Flo.  15.— Transfer  drawer  (after  Roman). 
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Fig.  17.— The  Davril  cocoouiuf^  ladder. 


Fio.  18.— Partial  end  view  of  the  Davril  cocooniog  ladder  (fall  size). 
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CHAFfER  IV. 

THE  EEABIHG  OF  SUK-WOEHS. 

The  chief  conditions  of  success  iu  silk  raising  are  (I)  the  use  of  good 
egga;  (2)  proper  care  of  the  worms. 

The  means  of  obtaining  pure  eggs  will  be  described  in  the  next  chap- 
ter, and  we  will  here  consider  the  second  of  the  conditions. 

Unless  new,  and  especially  where  the  worms  raised  with  them  the 
preceding  season  have  suffered  from  any  disease,  all  the  implements 
and  furniture  used  should  be  cleansed  and  purified  by  carefully  scrub- 
bing in  soap  and  water.  The  walls  of  the  room  may,  where  convenient, 
be  submitted  to  the  same  operation,  and  covered  with  a  strong  coat  of 
whitewash.  The  room  should  then  be  tightly  closed  and  thoroughly 
fumigated  with  burning  brimstone  during  an  entire  day  and  night.  It 
may  then,  after  being  well  aired,  be  used  for  the  rearing  of  Silk-worms. 

The  eggs  when  about  to  hatch,  whether  brought  to  this  condition  by 
the  systematic  processes  described  in  Chapter  II,  or  by  ruder  methods, 
should  be  spread  out  on  clean  paper  in  as  thin  layers  as  possible.  Over 
them  should  be  lightly  laid  small  pieces  of  ordinary  mosquito-netting. 
When  the  worms  begin  to  appear  there  should  be  sparsely  scattered 
over  this  netting  a  few  buds  or  finely-cut  leaves.  The  newly  bom 
larvse  will  at  once  pass  through  its  meshes  in  search  of  food,  and  the 
whole  can  then  be  easily  removed  to  the  table  upon  which  they  are  to 
pass  their  first  age. 

It  is  recommended  by  many  to  feed  the  worms  while  in  this  age,  and, 
consequently,  weak  and  tender,  leaves  that  have  been  cut  up  or  hashed, 
in  order  to  give  them  more  edges  to  eat  upon  and  to  make  less  work  for 
them.  This,  however,  is  hardly  necessary  with  annuals,  although  it  is 
quite  generally  practised  in  France.  With  the  second  brood  of  Bivol- 
tins  it  might  be  advisable,  inasmuch  as  the  leaves  at  the  season  of  the 
year  when  they  appear  have  attained  their  full  growth  and  are  a  little 
tough  for  the  newly-hatched  individuals.  In  the  spring,  however,  the 
leaves  are  small  and  tender,  and  nature  has  provided  the  young  worms 
with  sufficiently  strong  jaws  to  cut  them. 

Many  rules  have  been  laid  down  as  to  regularity  of  feeding,  and  much 
stress  has  been  put  upon  it  by  some  writers,  most  advising  four  meals 
a  day  at  regular  intervals,  while  a  given  number  of  meals  between  molts 
has  also  been  urged ;  but  such  definite  rules  are  of  but  little  avail,  as 
80  much  depends  upon  circumstances  and  conditions.    The  food  should, 
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in  fact,  be  renewed  whenever  the  leaves  have  been  devoured,  or  when- 
ever they  have  become  in  the  least  dry,  which,  of  course,  takes  place 
nmch  quicker  when  youn^  and  tender  than  when  mature.  This  also  is 
an  objection  to  the  use  of  the  hashed  leaves,  as,  of  course,  they  dry 
very  quickly.  The  worms  eat  most  freely  early  in  the  morning  and  late 
at  night,  and  it  would  be  well  to  renew  the  leaves  abundantly  between 
5  and  6  a.  m.,  and  between  10  and  11  p.  m.  Additional  meals  should 
be  given  during  the  day,  according  as  the  worms  may  seem  to  need 
them.  It  is  only  by  exi>erience  that  one  can  learn  just  what  amount  of 
food  should  be  given  to  the  worms.  It  may  prove  dangerous  to  feed 
them  too  copiously,  as  in  the  first  ages  the  worms  may  become  buried 
and  lost  in  the  litter,  while  later  the  massing  of  food  in  an  attempt  to 
satisfy  their  ravenous  appetites  may  cause  it  to  ferment  and  become 
productive  of  disease. 

Great  care  should  be  taken  to  pick  the  leaves  for  the  early  morning 
meal  the  evening  before,  as  when  picked  and  fed  with  the  dew  upon 
them  they  are  more  apt  to  induce  disease.  Indeed,  the  rule  should  be 
laid  down,  never  to  feed  wet  or  damp  leaves  to  your  worms.  In  case 
the  leaves  are  picked  during  a  rain  they  should  be  thoroughly  dried 
before  being  fed ;  and  on  the  approach  of  a  storm  it  is  always  well  to 
lay  in  a  stock,  which  should  be  keptfrom  heating  by  occasional  stirring. 
Care  should  also  be  taken  to  spread  the  leaves  evenly,  so  that  all  may 
feed  alike.  During  this  first  and  most  delicate  age  the  worm  requires 
much  care  and  watching. 

As  the  fifth  or  sixth  day  approaches,  signs  of  the  first  molt  begin  to 
be  noticed.  The  worm  begins  to  lose  appetite,  grows  more  shiny,  and 
soon  the  dark  spot  already  described  appears  above  the  head.  The 
larva  at  this  time  generally  wanders  to  an  unencumbered  spot  where  it 
may  shed  its  skin  in  quiet  and  often  get«  hidden  and  buried  under  the 
superimposed  leaves.  When  the  first  worms  show  these  signs  of  molt- 
ing, food  should  be  given  more  sparingly  and  the  meals  should  cease 
altogether  as  soon  as  the  most  forward  worms  awaken.  When  the  time 
for  the  molt  is  near,  say  during  the  fourth  day,  it  will  be  well  to  clear 
away  the  litter  so  that  the  worms  may  pass  the  crisis  on  a  clean  bed. 

Some  will  undoubtedly  undergo  the  shedding  of  the  skin  much  more 
easily  and  quickly  than  others,  but  no  food  should  be  given  to  these 
forward  individuals  until  nearly  all  have  completed  the  molt  This 
serves  to  keep  the  batch  together,  and  the  first  ones  will  wait  one  or 
even  two  days  without  injury  from  want  of  food.  It  is,  however,  un- 
necessary to  wait  for  all,  as  there  will  always  be  some  few  which  remain 
sick  after  the  great  majority  have  cast  their  skins.  These  should  either 
be  set  aside  and  kept  separate,  or  destroyed,  as  they  are  usually  the 
most  feeble  and  most  inclined  to  disease ;  otherwise  the  batch  will  grow 
more  and  more  irregular  in  their  moltings  and  the  diseased  worms  will 
contaminate  the  healthy  ones.  It  is  really  doubtful  whether  the  silk 
raised  from  these  weak  individuals  will  pay  for  the  trouble  of  rearing 
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them  separately,  and  it  will  be  better  perhaps  to  destroy  them.  The 
importance  of  keeping  each  batch  together,  and  of  causing  the  worms 
to  molt  simultaneously,  can  not  be  too  much  insisted  upon  as  a  means 
of  saving  time. 

As  soon  as  the  great  majority  have  molted  they  should  be  copiously 
fed,  and,  as  they  grow  very  rapidly  after  each  molt,  and  as  they  must 
always  be  allowed  plenty  of  room,  it  will  probably  become  necessary  to 
divide  the  batch,  and  this  is  readily  done  at  any  meal  by  removing  the 
net  or  tray  when  about  half  of  the  worms  have  risen  and  replacing  it 
by  an  additional  one.  The  space  allotted  to  each  batch  should,  of 
course,  be  increased  proportionately  with  the  growth  of  the  worms. 
The  same  precautions  should  be  observed  in  the  three  succeeding  molts 
as  in  this  first  one. 

The  second  and  third  castings  of  the  skin  take  place  with  but  little 
more  difficulty  than  the  first,  but  the  fourth  is  more  laborious,  and  the 
worms  not  only  take  more  time  in  undergoing  it,  but  more  often  perish 
in  the  act.  At  this  molt  it  is  perhaps  better  to  giv^e  the  more  forward 
iudividuals  a  light  feed  as  soon  as  they  have  completed  the  change,  in- 
asmuch as  it  is  the  last  molt  and  but  little  is  to  be  gained  by  the  retard- 
ation, whereas  it  is  important  to  feed  them  all  that  they  will  eat,  since 
much  of  the  nutriment  given  during  the  last  age  goes  to  the  elabora- 
tion of  the  silk. 

It  would,  too,  be  found  inconvenient  if  all  the  worms  were  to  arrive 
at  the  spinning  period  together,  as  extra  assistance  would  be  required 
to  place  the  brush  on  which  they  spin  their  cocoons. 

At  each  successive  molt  the  color  of  the  worm  has  been  gradually 
whitening,  until  now  it  is  of  a  decided  cream  color.  Some  breeds, 
however,  remain  dark,  and  occasionally  there  is  an  individual  with 
zebra-like  markings. 

As  regards  the  temperature  of  the  rearingroom,  great  care  should  be 
taken  to  avoid  all  sudden  changes  from  warm  to  cold,  or  vice  versa.  A 
mean  temperature  of  75°  or  80^  F.  will  usually  bring  the  worms  to  the 
spinning-point  in  the  course  of  35  days  after  hatching,  but  the  rapidity 
of  development  depends  upon  a  variety  of  other  causes,  such  as  quality 
of  leaf,  race  of  worm,  etc.  If  it  can  be  prevented  the  temperature 
should  not  be  permitted  to  rise  very  much  above  80o,  and  it  is  for  this 
reason  that  a  room  with  a  northern  or  northeastern  exposure  was  recom- 
mended as  preferable  to  any  other.  The  air  should  be  kept  pure  all  of 
the  time,  and  arrangements  should  be  made  to  secure  a  good  circulatiop. 
Great  care  should  be  taken  to  guard  against  the  incursions  of  ants  and 
other  predaceous  insects,  which  would  make  sad  havoc  among  the  worms 
were  they  allowed  an  entrance,  and  all  through  the  existence  of  the  in- 
sect, from  the  egg  to  the  moth,  rats  and  mice  are  on  the  watch  for  a 
chance  to  get  at  them,  and  are  to  be  feared  almost  as  much  as  any  other 
enemy  the  Silk-jv^orm  has. 

So  much  depends  upon  the  conditions  of 
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above  that  it  is  impossible  to  state  the  exact  quantity  of  food  con- 
sumed by  the  Silk-worm  during  its  life.  It  will  not  be  far  from  the 
truth,  however,  to  place  the  amount  consumed  by  the  issue  of  an  ounce 
of  healthy  eggs,  which  matures  in  35  days,  at  6J  pounds  during  the 
first  age,  20  pounds  during  the  second,  65  pounds  during  the  third,  200 
pounds  during  the  fourth,  and  during  the  fifth  and  last  age  1,250  pounds. 
This  makes  a  total  of  between  1,500  and  1,600  pounds.  It  need  hardly 
be  said  that  the  food  mentioned  must  be  of  the  best  quality.  Were  it 
poor,  it  would  be  impossible  to  give  any  figures  at  all. 

Too  much  can  not  be  said  in  favor  of  giving  the  larvse  plenty  of  room. 
Every  worm  should  be  free  to  move  easily  without  incommoding  it«  fel- 
lows. We  should  therefore  allow  the  issue  of  an  ounce  of  eggs  during 
the  first  age,  from  10  square  feet  at  the  beginning  to  30  square  feet  at 
the  end  of  the  age,  daily  extending  the  space  occupied  by  them  by  spread- 
ing their  food  over  a  greater  table  surface.  In  the  second  age,  thiey 
should  spread  in  the  same  manner  so  as  to  cover  from  50  to  75  square 
feet,  in  the  third  from  100  to  IGO  square  feet,  and  in  the  fourth  from  200 
to  320  square  feet.  Entering  the  last  age,  spread  over  430  square  feet 
of  surface,  they  should  gradually  be  extended  until  they  occupy,  at  the 
spinning  period,  640  square  feet.  It  need  hardly  be  said  that  when  the 
worms  have  been  decimated  by  disease  the  surface  occupied  by  them 
need  not  be  so  extensive. 

The  litter  of  the  worms  should  be  cleared  away  by  the  use  of  netting 
or  perforated  paper,  before  and  after  each  molt,  and  once  at  about  the 
middle  of  the  third  age.  While  small,  the  frass,  dung,  and  detritus 
dry  rapidly,  and  may  (though  they  should  not)  bo  left  for  several  days 
in  a  tray  with  impunity;  but  he  who  allows  his  trays  to  go  uncleaned 
for  more  than  a  day  during  the  two  last  ages  will  suflfer  in  the  disease 
and  mortality  of  his  worms  just  as  they  are  reaching  the  spinning 
point. 

Summed  up,  the  requisites  to  successful  Silk-worm  raising  are:  1st. 
Uniformity  of  age  in  the  individuals  of  the  same  tray,  so  as  to  insure 
their  molting  simultaneously.  2d.  !N^o  intermission  in  the  supply  of 
fresh  food,  except  during  the  molting  periods.  3d.  Plenty  of  room,  so 
that  the  worms  may  not  too  closely  crowd  each  other.  4th.  Fresh  air 
and  as  uniform  temperature  as  possible.  5th.  (Jleanliness.  The  last 
three  are  particularly  necessary  during  the  fourth  and  fifth  ages. 

PREPARATIONS  FOR  SPINNING. 

With  eight  or  ten  days  of  busy  feeding,  after  the  last  molt,  the  worms, 
as  wp  have  learned  before,  will  begin  to  lose  appetite,  shrink  in  size, 
become  restless,  and  throw  out  silk,  and  the  arches  for  the  spinning  of 
the  cocoons  must  now  be  prepared.  These  can  be  made  of  twigs  of 
different  trees,  two  or  three  feet  long,  set  up  upon  the  shelves  over  the 
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worms,  and  made  to  interlock  in  the  form  of  an  arch  above  them. 
Interlace  these  twigs  with  broom-corn,  hemlock,  or  other  well-dried 


Fio.  19.— Method  of  constrnctiug  arches  upon  which  the  cocoons  are  spun  (alter  Roman) 


brash.  The  feet  of  each  arch  should  be  only  about  a  foot  apart.  The 
Davril  cocooning  ladder,  described  in  Chapter  III,  may  be  used  with 
advantage  in  the  place  of  the  brush  arches. 

The  temperature  of  the  room  should  now  be  kept  above  8(K>,  as  the 
silk  does  not  flow  so  freely  in  a  cool  atmosphere.  The  worms  will  imme- 
diately mount  into  the  branches  and  commence  to  spin  their  cocoons. 
They  will  not  all,  however,  mount  at  the  same  time,  and  those  which 
are  more  tardy  should  be  fed  often,  but  in  small  quantities  at  a  time,  in 
order  to  economize  the  leaves,  as  almost  every  moment  some  few  will 
quit  and  mount.  There  will  always  be  a  few  which  altogether  fail  to 
mount,  and  prefer  to  spin  in  their  trays.  It  is  best,  therefore,  after  the 
bulk  have  mounted,  to  remove  the  trays  and  lay  brush  carefully  over 
them.  The  fact  that  the  worms  already  mounted  make  a  final  discharge 
of  soft  and  semifluid  excrement  before  beginning  to  spin  makes  this 
separation  necessary,  as  otherwise  the  cocoons  of  the  lower  ones  would 
be  badly  soiled. 

As  the  worms  begin  to  spin  they  should  be  carefully  watched,  to  guard 
against  two  or  three  of  them  making  what  is  called  a  double  or  treble 
cocoon,  which  would  be  unfit  for  reeling  purposes.  Whenever  one 
worm  is  about  to  spin  up  too  near  another,  it  should  be  carefully  re- 
moved to  another  part  of  the  arch.  In  two  or  three  days  the  spinning 
will  have  been  completed,  and  in  six  or  seven  the  chrysalis  will  be 
formed. 

GATHEBINa  THE  COCOONS. 

Eight  days  from  the  time  the  spinning  commenced,  it  will  be  time  to 
gather  the  cocoons.  The  arches  should  be  carefully  taken  apart,  and 
the  spotted  or  stained  cocoons  first  removed  and  laid  aside.    Care  should 
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be  taken  not  to  stain  the  clean  ones  with  the  black  fluids  of  sach  worms 
as  may  have  died  and  become  putrid,  for  there  are  always  a  few  of 
these  in  every  cocoonery.  The  outer  cocoons  of  loose  or  floss  silk  are 
then  removed  from  the  inner  cocoons  or  pods,  and  the  latter  sorted  ac- 
cording to  color,  weight,  and  firmness  of  texture  5  those  which  best  re- 
sist pressure  indicating  that  the  worm  has  best  accomplished  its  work. 
Too  much  care  can  not  be  taken  to  remove  the  soft  or  imperfect  cocoons, 
as,  if  mixed  with  the  firm  ones,  they  would  be  crushed  and  soil  the  others 
with  their  contents.  The  very  best  of  the  firm  cocoons  are  now  to  be 
chosen  as  provision  for  eggs  for  the  next  year,  unless  the  raiser  prefers 
buying  his  eggs  to  the  trouble  of  caring  for  the  moths  and  keeping  the 
eggs  through  the  winter.  Eggs  bought  from  large  establishments  are, 
however,  apt  to  be  untrustworthy,  and  it  is  well  for  all  silk-raisers  to 
provide  their  own  seed.  The  precautions  to  be  taken  in  choosing 
cocoons  for  reproduction  are  set  forth  in  Chapter  VI. 

Kept  at  a  temperature  of  about  70°  F.,  new  silk  cocoons  lose,  through 
the  giving  off  of  humidity  by  the  chrysalides,  a  material  proportion  of 
their  weight.  According  to  Dandolo  the  loss  in  100  pounds  during  the 
first  ten  days  amounts  to  about  7^  per  cent.*  The  amount  of  humidity 
in  the  atmosphere  naturally  affects  this  result.  The  loss  continues  until 
the  cocoons  are  thoroughly  dry,  when  it  will  be  found  that  they  have 
lost  two-thirds  of  their  original  weight. 

*  Dandolo  states  that  100  pounds  of  cocoons  will  suffer  the  losses  indicated  by  the 

following  table : 

Poands. 

Weight  when  taken  from  the  brush  and  after  the  floss  has  been  removed 100. 0 

Weight  one  day  after 99.1 

Weight  two  days  after 98.2 

Weight  three  days  after 97.5 

Weight  four  days  after 97.0 

Weight  five  days  after 96.6 

Weight  six  days  after 96.0 

Weight  seven  days  after 95.2 

Weight  eight  days  after 94.3 

Weight  nine  days  after 93.4 

Weight  ten  days  after 92.5 
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CHAPTER  V. 

ENEMIES  AND  DISEASES  OF  THE  SUK-WOEH. 

As  regards  the  enemies  of  the  Silk- worm  but  little  need  be  said.  It 
has  been  generally  supposed  that  no  true  parasite  will  attack  it,  bat  in 
China  and  Japan  great  numbers  of  the  worms  are  killeil  by  a  disease 
known  as  "uji."  This  is  produced  by  a  Tachiuid  called  by  Bondaui 
Ujimyia  sericaria^  and  the  life  history  of  which  has  been  carefully  worked 
up  by  Prof.  C.  Sasaki  of  Japan  (Journal  Science  College,  Imp.  Un., 
Tokio,  Japan,  1886,  Vol.  I,  part  I). 

There  are,  however,  several  forms  of  disease  against  which  it  is  nec- 
essary to  guard  and  of  which  it  is  therefore  necessary  that  silk-raisers 
should  have  an  intimate  knowledge.  Through  the  multitude  of  local 
names  given  to  these  diseases  abroad,  one  would  suppose  that  there 
were  as  many  diseases  to  which  the  Silk- worm  is  subject.  But  Pasteur, 
after  studying  the  subject  very  carefully,  concluded  that  all  may  be  con- 
sidered as  varieties  of  four  principal  diseases,  viz :  the  muscardinej  pelh 
rin€j  flueherie,  and  grasserie.* 

The  gaithiej  one  of  these  varieties,  is  considered  by  Pasteur  as  a  mild 
form  of  the  p(5briue,t  but  Maillot,  in  a  later  work,t  considers  it  as  a 
species  of  the  flacherie. 

These  diseases  are  found  to  some  extent  intercurrent,  though  at  all 
times  one  (at  least  one  of  the  fir5»t  three)  has  been  more  prevalent  than 
the  others,  generally  amounting  to  a  plague.  So  in  1849  we  find  M. 
Gu6rin-Mdneville  studying,  on  the  part  of  the  French  Academy,  the 
then  prevalent  disease,  the  muscardiue.  This  was  soon  followed,  in  the 
fifties,  by  a  veritable  scourge  in  which  the  pebrine  was  the  leading  feat- 
ure, with  flaccidily  {flacherie)  quite  frequently  found.  The  same  learned 
body  appointed  Pasteur  to  study  the  causes  of  these  diseases,  and  after 
two  years  of  patient  research  he  devised  a  means,  which~will  hereafter 
be  described,  of  successfully  preventing  the  return  of  the  pdbrine.  This 
made  way  for  flaccidity,  which  is  to-day  the  dread  of  silk-raisers,  for 
although  it  does  not  reach  the  importance  of  a  plague,  its  effects  are 
distinctly  visible  upon  the  national  crops  of  cocoons  in  France  and  Italy, 
and  I  have  never  known  it  to  be  absent  from  worms  reared  by  me  al- 
most every  year  for  nearly  two  decades  in  this  country.  The  grasserie 
has  never  attained  any  such  importance,  but  occurs  in  rare  instances 
only. 

*  Pasteur,  ^*  Etudes  sur  la  maladie  des  vers  a  »ote,"  Vol.  I,  p.  225. 

t  Pasteur,  '^JStudes,"  etc.,  Vol.  I,  p.  12. 

t  Maillot,  **Lefon8  sur  le  vera  d  soie  du  murieTf^  p.  109,      ^-^  , 
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MUSOABDINE. 

The  first  ot  these,  the  muscardiney  has  been  more  or  less  destractive 
in  Europe  for  many  years.  It  is  of  precisely  the  same  nature  as  the  fan- 
gus  {Empusa  mu8C(ie)j  which  so  freqaently  kills  the  common  house-fly , 
and  which  sheds  a  halo  of  spores,  readily  seen  upon  the  window-pane, 
around  its  victim. 

A  worm  about  to  die  of  this  disease  becomes  languid,  and  the  pul- 
sations of  the  dorsal  vessel  or  heart  become  insensible.  It  suddenly 
dies,  and  in  a  few  hours  becomes  stifif,  rigid,  and  discolored ;  and  finally 
in  about  a  day,  a  white  powder  or  efflorescence  manifests  it^self,  and 
soon  entirely  covers  the  body,  developing  most  rapidly  in  a  warm,  hu- 
mid atmosphere.  No  outward  signs  indicate  the  first  stage  of  the  dis- 
ease, and  though  it  attacks  worms  of  all  ages,  it  is  by  far  the  most  fatal 
in  the  fifth  or  last  age  or  stage,  just  before  the  transformation. 

^^  This  disease  was  proved  by  Bassi  to  be  due  to  the  development  of 
a  fungus  (Botrytis  hdssiana)  in  the  body  of  the  worm.  It  is  certainly 
infectious,  the  spores,  when  they  come  in  contact  with  the  body  of  the 
worm,  germinating  and  sending  forth  filaments  which  penetrate  the 
skin,  and,  u[)on  reaching  the  internal  parts,  give  off  minute  floating 
corpuscles  which  eventually  spore  in  the  efflorescent  manner  described. 
Yet,  most  silk- worm  raisers,  including  such  good  authorities  as  F.  E. 
Gu^rin-M^neville  and  Engine  Robert,*  who  at  first  implicitly  believed 
in  the  fungus  origin  of  this  disease,  now  consider  that  the  Botrytis  is 
only  the  ultimate  symptom — the  termination  of  it.  At  the  same  time 
they  freely  admit  that  the  disease  may  be  contracted  by  the  Botrytis 
spores  coming  in  contact  with  worms  predisposed  by  unfavorable  con- 
ditions to  their  influence.  Such  a  view  implies  the  contradictory  belief 
that  the  disease  may  or  may  not  be  the  result  of  the  fungus,  and  those 
who  consider  the  fungus  as  the  sole  cause  certainly  have  the  advantage 
of  consistency.  Dr.  W.  B.  Carpenter^  an  eminent  microscopist,  believes 
in  the  fungus  origin  of  the  disease,  and  thinks  it  entirely  caused  by 
floating  spores  being  carried  in  at  the  spiracles  or  breathing  orifices  of 
the  worm,  and  germinating  in  the  interior  of  the  body. 

Whichever  view  be  held,  it  appears  very  clear  that  no  remedies  are 
known,  but  that  care  in  procuring  good  eggs,  care  in  rearing  the  worms, 
good  leaves,  pure,  even-temperatured  atmosphere,  and  cleanliness  are 
checks  to  the  disease. 

As  the  sole  means  of  disseminating  the  disease  are  the  spores  which 
only  appear  several  hours  after  the  death  of  the  worm,  the  most  ra- 
tional means  of  preventing  the  spread  of  muscardine  is  by  carefully 
taking  from  the  tiibles  all  dead  worms  as  soon  as  they  are  discovered, 
and  if  the  disease  seems  to  have  gained  a  foothold  in  the  magnanerie 
it  will  I»e  well  to  remove  the  litter  ofbener  and  give  the  worms  more 
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space.  The  spores  retain  their  power  of  commaDicating  disease  for  at 
least  three  years;  hence  the  importance  of  cleansing  and  fumigatlDg  as 
described  in  the  last  chapter. 

p:6brine. 

External  symptoms. — "The disease,  p^brine,  shows  itself  outwardly  by 
the  dwindling  away  of  the  worms  and  their  inequality  of  size;  eating 
little,  they  do  not  grow  as  large  as  when  in  their  normal  state.  At  the 
end  of  a  few  days  black  spots  frequently  make  their  appearance  on 
the  skin,  resembling  punctures  or  burns;  the  anal  horn,  the  prolegs, 
the  soft  parts  between  the  rings,  are  especially  subject  to  these 
spots.''* 


Fig.  20.— Silk-worms  spotted  with  p6brine,  twice  natural  size  (after  Pa  tear). 

Fig.  20  '^represents,  at  twice  the  natural  size,  the  anterior  part  of  the 
body  of  sick  worms  covered  with  such  spots.  In  one  of  the  worms,  a, 
they  are  just  becoming  visible,  and  the  eye  should  be  aided  by  a  magnify- 
ing glass  to  render  them  distinct ;  the  other,  ft,  shows  them  farther  ad- 
vanced, easily  recognizable  with  the  naked  eye,  if  the  worm  be  examined 
with  a  little  attention.  Finally,  Fig.  21  shows  one  ring  spotted  with  p^- 
brine,  magnified  to  six  diameters.  For  this  cut 
was  chosen  a  worm  bearing  two  kinds  of  marks, 
one  with  clear-cut  edges,  the  others  surrounded 
with  a  halo.  The  first  are  wounds,  the  others 
the  true  spots  belonging  to  the  disease'and  serv- 
ing as  an  indication  of  its  existence,  if  not  al- 
ways, at  least  under  many  circumstances.  The 
halos  in  question  have  generally  a  yellowish 
tint.  They  must  be  observed  through  a  mag- 
nifying glass  to  be  well  seen.^t 

These  spots  disappear  with  the  shedding  of 
the  skin  at  each  molt  only  to  reappear  again 
within  a  few  days.  Worms  bearing  them  are  figured  in  plate  I,  A,  B, 
C,  and  D.  In  addition  to  these  symptoms  it  is  noticed  that  the  prolegs 
do  not  seem  to  attach  themselves  easily  to  objects.  In  the  chrysalis 
the  abdomen  is  very  much  swollen  and  the  rings  stretched.  In  a 
highly-diseased  moth  the  wings  are  wrinkled  as  when  they  emerge 

*  Maillot,  Le^onsj  etc.,  p.  96.  t  Pasteur,  J$itide$f  etc.,  p.  15. 


Fig.  21.— Joint  of  a  Silkworm 
sbowini;  woands  and  spots 
of  p6brine,  six  times  natural 
size  (after  Pasteur). 
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from  the  cocoon,  and  are  often  covered  with  bloody  pimples,  which  be- 
come black  on  drying.  Part  of  the  body  and  the  winga  have  a  leaden 
color;  bat  this  must  not  be  confoanded  with  a  certain  natural  brown- 
ness  which  some  healthy  moths  exhibit^  and  which  extends  over  the 
whole  body ;  but  it  is  only  with  highly  diseased  subjects  that  these 
exterior  signs  become  visible,  and  to  find  the  symptoms  of  the  disease 
we  are  often  obliged  to  resort  to  a  microscopical  examination  of  the 
interior  of  the  insect. 

Internal  symptoms. — **  In  the  interior  of  the  body  microscopic  observa- 
tion reveals  the  presence  of  innumerable  corpuscles  of  an  ovoid  shape 
(Plate  II),  filling  the  cells  of  the  walls  of  the  stomach,  those  of  the  silk 
glands,  the  muscles,  the  fatty  tissues,  the  skin,  the  nerves — in  a  word, 
all  the  portions  of  the  body.  There  are  often  so  many  of  them  that  the 
cells  of  the  silk  glands  become  swollen  and  white,  and  appear  to  the 
naked  eye  to  be  sprinkled  over  with  chalky  spots ;  the  silky  liquid  al- 
ways remains  exempt  from  this  parasite,  but  it  is  much  less  abundant 
than  when  the  worm  is  in  a  healthy  state.''* 

In  1840,  M,  Gu^rin-M^neville  first  noticed  these  floating  corpuscles  in 
the  bodies  of  the  diseased  worms.  They  were  supposed  by  him  to  be 
endowed  with  independent  life ;  but  their  motion  was  afterwards  shown 
by  Filippi  to  depend  on  what  is  known  as  the  Brownian  motion,  and 
they  are  now  included  in  the  class  Sporozoa  of  the  Protozoa^  and  re- 
ferred by  Balbiani  to  the  order  MicrosporidicB. 

These  corpuscles  are  found  in  the  Silkworm  in  all  its  stages — in  the 
eggj  larva,  chrysalis,  and  moth.  It  was  for  a  long  time  a  mooted  ques- 
tion as  to  whether  they  were  the  true  cause  or  the  mere  result  of  the 
disease ;  but  the  praiseworthy  researches  of  Pasteur  have  demonstrated 
that  pebrine  is  entirely  dependent  upon  the  presence  and  multiplication 
of  these  corpuscles.  The  disease  is  both  contagious  and  infectious,  be- 
cause the  corpuscles  which  have  been  passed  with  the  excrement  or 
with  other  secretions  of  diseased  worms  may  be  taken  into  the  alimen- 
tary canal  of  healthy  ones  when  they  devour  leaves  soiled  by  them,  and 
because  it  may  be  inoculated  by  wounds  inflicted  by  the  claws  of  other 
worms.  The  malady  may  be  carried  to  a  distance  with  the  corpuscu- 
lous  dust  coming  from  infected  magnaneries,  and  such  dust  holds  the 
power  of  communicating  disease  from  one  season  to  another.  . 

When  the  "seed"  is  thus  diseased  it  hatches  irregularly  and  incom- 
pletely, and  the  larvae  often  perish  before  or  during  the  first  molt.  When 
the  corpuscles  are  taken  into  the  intestines,  as  above  described,  the 
malady  usually  becomes  apparent,  through  some  of  the  external  symp- 
toms mentioned,  at  the  end  of  four  or  five  days.  M.  Pasteur  determined 
that  if  the  worm  partook  of  the  soiled  food  after  the  fourth  molt  it 
would  make  its  cocoon,  but  that  corpuscles  would  be  found- in  profusion 
in  the  chrysalis  and  moth.    If,  on  the  other  hand,  the  worm  is  thus  ex- 


*  Maillot,  LefonSj  etc.,  pp.  96,  97. 
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posed  to  contagion  just  before  spinning,  the  chrysalis  will  show  the  par- 
asites only  during  ito  last  days,  while  they  will  be  abundant  in  the  motlu 

From  the  mother  moth  the  corpuscles  pass  into  the  Qgg  and  give  rise 
to  the  diseased  '*seed''  already  remarked  upon.  Disease  in  the  male 
will  not,  however,  affect  its  progeny.  The  egg  is  formed  while  the  in- 
sect is  still  in  the  chrysalis  state,  and  it  has  been  ascertained  that 
where  the  corpuscles  become  abundant  only  during  the  last  days  of  this 
stage  they  enter  into  the  seed  to  a  very  small  degree  only,  if  at  all. 
For  this  reason  eggs  are  sometimes  found  to  be  entirely  pure,  though  the 
issue  ofa  highly  p^bri nous  parent.  The  development  and  multiplication 
of  these  corpuscles,  though  ordinarily  very  rapid,  is  insignificant  in  the 
egg  until  the  formation  of  the  larva  begins.  It  will  be  easily  understood 
that,  though  the  parasite  may  exist  in  the  vitellus  of  the  egg^  its  detec- 
tion may  be  extremely  diflftcult.  But  when  the  development  of  the  em- 
bryo has  commenced,  the  number  of  corpuscles  grows  also,  so  that  jnst 
before,  or,  better  still,  just  after  the  time  of  hatching  they  may  be  found 
by  hundreds  upon  a  casual  observation.  Upon  a  microscopical  exam- 
ination at  this  time,  Vittadini,  in  1859,  founded  his  system  of  selection, 
examining  samples  of  eggs  just  at  the  time  of  hatching  and  rejectin^^ 
those  lots  which  showed  the  corpuscular  disease. 

At  that  epoch  it  was  believed  that  the  corpuscles  existed  even  in  the 
healthy  moth  when  well  advanced  towards  its  natural  death.  But  Pas- 
teur showed  this  theory  to  be  fallacious,  proving,  as  we  have  said  above, 
that  the  corpuscle  is  only  present  when  the  moth  is  diseased.  He 
showed  that,  where  the  moth  is  free  from  the  parasite,  the  egg,  too, 
would  be  exempt,  and  that,  as  a  rule,  where  the  corpuscles  exist  in  the 
moth,  then  its  issue  will  probably  be  corpusculous  also.  There  is,  to  be 
sure,  even  then  a  chance  of  its  purity,  as  mentioned  above— that  is, 
where  the  corpuscles  become  abundant  in  the  chrysalis  only  after  the 
formation  of  the  egg.  But  here,  too,  it  is  highly  probable  that  the 
malady  will  have  so  affected  the  general  health  of  the  parent  as  to  make 
her  issue  more  apt  to  succumb  to  disease,  as  in  the  case  of  flaccidity. 
Therefore  it  is  laid  down  as  a  rule,  and  upon  this  rule  the  Pasteur  sys- 
tem of  selection  rests,  that  if,  upon  microscopical  examination  of  the 
mother  moth,  the  corpuscles  of  p^brine  are  found,  then  her  eggs  and 
issue  will  also  be  p6brinous,  and  should  be  destroyed. 

The  details  of  the  Pasteur  system  of  selection  will  be  given  in  the 

next  chapter. 

FLACCIDITY  {fiaclwrie). 

External  symptoms. — When,  after  the  worms  have  passed  their  fourth 
molt,  and  are  eating  well  and  regularly,  they  have  all  the  appearance 
of  perfect  health  and  vigor,  and  the  silk-raiser  feels  full  confidence  in 
the  success  of  his  crop,  some  will  often  be  seen  to  crawl  to  the  edges 
of  the  trays,  and  lie  there  languid  and  without  motion.  But  for  the 
loss  of  their  wonted  activity  and  the  cessation  of  their  naturally  vera- 
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cious  appetite,  one  would  still  think  the  worms  in  perfect  health,  for 
they  yet  retain  all  the  outward  perfection  of  form  that  we  have  re- 
marked above  (Plate  I,  Fig.  G).  In  color  they  have,  perhaps,  become 
somewhat  more  rosy,  especially  if  the  disease  is  in  a  violent  form.  On 
teaching  theru,  however,  we  find  them  soft,  and  even  in  this  seemingly 
live  condition  they  are  often  dead.  Had  the  worms  been  carefully  ob- 
served at  this  time,  it  would  have  been  seen  that  the  beating  of  the 
dorsal  vessel  was  gradually  becoming  slower,  and  that  it  finally  stopped 
altogether.  A  green  drop  appears  at  the  mouth  and  the  worm  secretes 
a  dirty  liquid,  which  soils  the  anal  orifice  and  gradually  closes  it. 

Before  many  hours  are  passed  the  skin  begins  to  shrivel  and  draw  in 
around  the  fourth  and  fifth  joints  of  the  body,  viz:  those  two  lying  be- 
tween the  set  bearing  the  legs 
proper  and  the  set  bearing  the 
prolegs  (Plate  I,  Fig.  F).  Later, 
at  this  restricted  point,  the  body 
begins  to  turn  brown  (Plate  I,  i 
Fig.  £),  then  black,  and  the  whole 
worm  is  soon  in  an  advanced  state 
of  putrefaction.  Then,  and  even 
before  the  death  of  the  worm,  a 
sour  odor  is  perceptible  in  the 
magnanerie,  due  to  the  fatty  vol- 
atile acids  exuded  by  the  victims 
to  the  disease.  Should  the  malady  I 
strike  the  insects  at  a  later  period, 
when  they  are  ready  to  spin  their 
cocoons,  the  same  languishing  air 
will  be  observed ;  they  will  show  a 
reluctance  to  crawl  up  into  the 
arches,  and  will  be  seen  to  gather 
around  their  bases,  seeking  some 
place  which  it  requires  no  exertion 
to  attain  to  spin  their  cocoons. 
Many  of  those  which  reach  the 
branches  stretch  themselves  out 
motionless  on  the  twigs  and  die 
there.  They  are  to  be  seen  later 
hanging  by  their  prologs  in  diflfer 

ent  states  of  putrefaction  (Fig.  22).  no.  22.-Snk-worm8  at  tho  spinning  period,  after 
When     these     symptoms    are    ob-  dcjath  by  flaccidity  (after  Pastenr). 

served  we  may  be  sure  that  the  worms  are  attacked  by  liaccidity 
{fltwherie). 

Internal  symptoms.—'A  microscopic  examination  of  the  intestines  of 
the  sick  worm  will  show  masses  of  undigested  food,  and  the  coats  of  the 
intestines  will  be  found  to  be  opaque.    Here,  too,  the  micrcjsj^ojpp  re- 
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veals  the  parasites  ordinarily  attending  putrefaction,  chief  among 
which  is  a  bacillus,  seen  sometimes  with  and  sometimes  without  a  bright 
nucleus.  There  also  exists  a  special  form  of  ferment,  not  unlike  that 
which  accompanies  the  formation  of  vinegar  (Mycoderma  aceti  Pasteur), 
which  is  found  in  short  chains,  the  links  of  which  are  almost  spherical 


Fig.  23.— Chain  ferment,  taken  from  the  stomach  of  a  flaccid  chrysalis.    Magnified  400  times  (after 

Pasteur). 

in  form  (Fig.  23).*  These  two  parasites  are  sometimes  found  together 
and  sometimes  separately.  When  the  bacillus  is  abundant  death  quickly 
follows  its  appearance,  and  the  disease,  spreading  rapidly,  will  some- 
times destroy  a  whole  school  in  a  single  day.  At  times  this  bacillus 
appears  so  short  a  time  before  the  spinning  of  the  cocoon  that  the 
worms  are  able  to  mount  into  the  branches,  and  even  make  their  cocoons 
and  become  chrysalides.  Then,  however,  the  disease  overcomes  them, 
and  their  putrefaction  produces  foul  cocoons.  This  case  is,  however, 
more  rare,  and  in  general  the  baeillus  is  not  often  found  in  the  chrysalis. 
When  the  ferment  alone  appears  the  disease  progresses  differently. 
The  worms  then  show  the  same  languor  on  the  approach  of  the  spinning 
period,  and  the  same  indisposition  to  make  their  cocoons;  but  even 
then  they  mount  the  branches,  perform  their  work  of  spinning,  are 
transformed  into  chrysalides,  and  these  into  moths  which  may  have  a 
fine  appearance.  The  silk  crop  may  even  be  exceptionally  gooil ;  but 
where  this  state  has  existed,  when  the  worm  has  been  without  its  usual 

*Tbe  diHtance  from  center  to  center  of    the  links  of  these  chains  is    about 
1  ^  (=0.001™'n=0.00004  inch). 
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agility  at  the  spinniDg  time,  where  it  has  shown  this  apparent  laziness, 
then,  though  the  cocoons  be  of  the  firmest  and  the  moths  the  finest, 
there  will  exist  a  weakness,  a  constitutional  debility,  that  will  show 
itself  in  the  next  generation.  This  is  the  only  way  in  which  flaccidity 
is  hereditary,  in  this  predisposition  of  the  worm  to  succumb  to  disease 
on  account  of  the  affection  which  weakened  but  which  did  not  kill  the 
parent. 

Such  are  the  symptoms  attending  flaccidity  in  Si  Ik- worms,  and  from 
them  M.  Pasteur  evolved  the  theory  that  the  disease  was  caused  by  the 
fermentation  of  the  food  in  the  intestinal  tube  of  the  larva,  which  was 
followed  by  diarrhea  and  the  closing  of  the  anal  orifice,  as  already  men- 
tioned. Confirming  this  theory  of  food  fermentation  is  the  fact  that  the 
same  parasite  (Fig.  23)  which  is  found  in  the  intestines  of  flaccid  larvse 
also  exists  in  a  fermented  broth  of  mulberry  leaves.  Digestion  thus 
arrested,  the  worm  ceases  to  eat  and  becomes  languid.  The  gases 
evolved  by  the  processes  described  burst  the  walls  of  the  intestines  and 
cause  the  death  of  the  victim.  Such  is  the  Pasteur  theory,  followed,  as 
a  rule,  by  the  French  scientists. 

Italians,  on  the  contrary,  believe  with  Verson  and  Vlacovich,  who 
claim  to  have  observed  ^^that  in  the  flaccid  worm  the  micro  organisms 
are  not  at  times  to  be  found;  that  it  has  been  proved  that  in  the  begin- 
ning there  occurs  a  tumefaction  of  the  membrane  of  the  intestines, 
and  that  this  membrane,  as  the  disease  advances,  disappears  here  and 
there,  and  flnally  altogether.  According  to  them  flaccidity  consists 
primarily  of  a  lesion  of  the  membranous  walls  of  the  intestines,  which 
would  generally  be  followed  by  the  development  and  multiplication  of 
the  microorganisms  which  Pasteur  considered  the  primitive  cause  of 
the  disease.  It  is  a  fact,  nevertheless,  that  all  acknowledge,  that  in 
most  cases  flaccidity  is  accompanied  by  bacilli  and  ferments  in  great 
numbers  in  the  intestinal  tube.''* 

Flaccidity  generally  appears  after  some  sudden  change  in  the  weather, 
or  temperature,  as,  for  instance,  a  thunder  shower,  or  a  hot,  heavy  day. 
It  is  apt,  too,  to  follow  the  feeding  of  wet  or  fermented  food.  If  the 
shelves  go  too  long  without  cleaning  and  begin  to  mildew;  if  the  worms 
are  too  crowded  on  the  table  and  their  natural  respiration  interfered 
with,  flaccid  subjects  will  soon  appear  in  the  school.  These,  by  their 
unhealthy  excrement,  soil  the  food  of  their  neighbors,  who  quickly  fol- 
low them  in  the  path  of  disease.  It  is  thus  that  flaccidity  becomes 
highly  infectious. 

Ko  very  satisfactory  means  have  been  proposed  for  combating  this 
malady  when  once  it  appears.  It  Vould  be  well,  on  the  discovery  of 
the  first  victims,  to  take  the  worms  remaining  healthy  into  another 
apartment  and  give  them  more  space  and  plenty  of  air.  Attentive  care 
may  then  save  the  crop,  though  by  no  means  with  certainty. 
*  PerroDcito,  /  Parassitif  p.  36. 
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To  avoid  the  disease  one  should  carefully  follow  the  fuudamental  rales 
already  laid  down  (Chapter  IV),  though  even  then  circumstances  may 
be  against  the  silk-raiser  and  the  crop  be  lost  through  no  apparent 
fault  of  his. 

GBASSEBIE. 

This  disease  is  of  little  importance,  and  has  therefore  received  but 
little  attention  from  scientists.    It  is  thus  described  by  Maillot  :* 

<^In  the  middle  of  a  school  of  worms  in  good  condition  it  is  not  rare, 
as  a  molt  approaches  or  just  before  the  spinning  begins,  to  find  here 
and  there  some  worms  which  crawl  slowly,  and  have  a  shining,  stretched, 
thin  skin ;  the  body  is  of  a  bright  yellow  in  the  yellow,  and  of  a  milky 
white  in  the  white  races;  a  troubled  liquid  transudes  through  the  skin; 
soiling  the  food  and  the  worms  over  wh  ich  the  diseased  subjects  pass. 
*  *  *  A  moist,  cold,  stagnant  air  seems  to  favor  the  occurrence  of 
grasserie.  The  disease  is  not  contagious,  •  •  •  uor  does  it  ap|)ear 
that  it  can  be  transmitted  by  heredity.  From  this  point  of  view  there 
is  nothing  to  be  feared,  unless  a  great  number  die  of  the  malady,  io 
which  case  it  will  be  imprudent  to  use  the  stock  for  reproduction." 

Victims  of  this  disease  should  be  removed  as  soon  as  discovered,  as 
they  are  apt  to  crawl  into  the  branches  and  soil  the  cocoons  spun  by 
other  worms. 

Prefacing  the  next  chapter  we  may  draw  the  following  conclusions 
from  what  has  been  said :  Orasserie  is  never  hereditary,  as  the  victim 
never  dies  later  than  in  the  chrysalis  state,  and  the  disease  can  never 
originate  in  the  moth.  This  is  equally  true  of  muscardine,  provided 
the  moths  be  not  mingled  with  worms  covered  with  the  spores  of  tbe 
Botrytis.  In  such  a  case  the  moth  might  also  catch  the  disease  and  its 
general  debility  decrease  the  vigor  of  its  progeny.  Flaccidity  is  hered- 
itary in  au  indirect  manner,  a  debility  springing  from  the  affection  of 
the  parent  rendering  its  issue  more  apt  to  succumb  to  disease.  And 
finally,  p^brine  is  hereditary  in  its  true  sense,  the  corpuscles  passing 
from  the  mother  through  the  egg  to  the  next  generation.  In  the  pro- 
duction of  eggs,  then,  we  need  look  for  fiaccidity  and  the  p^brineonly, 
the  other  diseases  not  entering  into  the  consideration. 

*  Lemons,  eio,,  p.  111. 
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CHAPTER  VI. 

REPBODirCTION. 

It  has  been  said  iq  Chapter  lY  that  the  first  condition  of  anccess  in 
raising  Silk- worms  is  to  ^*  procure  good  eggs.^  The  object  of  the  present 
chapter  is  to  describe  the  most  approved  processes  of  producing  such 
eggs. 

Were  it  not  for  the  diseases  to  which  the  Silk-worm  is  subject,  the 
old,  simple  processes  of  egg  production  might  still  be  followed,  and 
even  now,  unless  the  egg  producer  is  able  and  ready  to  undertake 
the  microscopical  examination  required  by  the  Pasteur  system,  it  is 
needless  to  observe  the  more  complex  rules  fur  the  isolation  and  ex- 
amination of  the  moths. 

The  simple  process  formerly  employed  in  all  sericultural  countries 
consisted  in  stringing  the  cocoons  and  letting  the  moths  couple,  its  iu 
the  modern  process.  A  sheet  was  then  hung  up  with  the  lower  edge  so 
turned  as  to  form  a  trough  into  which  any  badly  gummed  eggs  might 
fall.  After  uncoupling,  the  females  were  placed  upon  the  sheet  and  per- 
mitted to  lay  their  eggs  promiscuously.  The  only  precaution  taken 
against  disease  was  in  the  selection  for  reproduction  of  lots  of  cocoons 
whose  larvae  had  shown  no  signs  of  any  malady,  and  which  were 
themselves  of  first  quality.  From  what  has  been  said  it  will  at  once  be 
seen  that  p6brine  contracted  after  the  fourth  molt  and  the  slow  form  of 
fiaccidity  due  to  the  presence  of  chain-ferment  are  not  thus  guarded 
against.  The  modern  system  has  a  deeper,  more  scientific  basis,  and 
aims  to  guard  against  these. 

The  Pasteur  system  of  microscopical  selection. — As  we  have  seen,  p^brine 
and  fiaccidity  are  the  only  diseases  which  it  is  necessary  to  guard  against 
jn  selecting  eggs.  If  p^brine  or  fiaccidity  have  appeared  in  a  positive 
form  in  the  larvae,  either  through  the  external  or  internal  symptoms  de- 
scribed in  the  last  chapter,  no  further  examination  need  be  resorted  to, 
as  the  stock  will  evidently  be  unfit  for  reproduction.  The  most  im- 
portant and  positive  sign  of  the  latter  disease  to  be  looked  for  is  languor 
at  the  spinning  time.  If  a  greater  degree  of  certainty  is  desired,  or  if 
the  egg-producer  has  not  had  the  opportunity  of  observing  the  rearing 
of  the  worms,  a  miscroscopical  examination  of  the  chrysalis  may  be  re- 
sorted to.  In  fiaccidity  this  examination  should  be  confined  to  the 
stomach,  where  the  chain-ferment  to  be  sought  for  is  more  easily  found. 
M.  Pasteur  gives  the  following  directions  for  extracting  this  organ : 
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'-  Cut  away  the  walls  of  the  thorax  of  the  chr^'salis  with  fine  8ci8iK)r8 
after  the  manner  shown  in  Fig.  24,  so  as  to  reveal  the  stomach  «.    Draw 

this  out  with  a  pair  of  tweezers.  The  re- 
stricted part  of  the  digestive  tube,  which 
unites  the  stomach  with  the  urinal  sack 
II,  should  then  be  cut.  The  anterior  part 
of  the  digestive  tube  now  alone  holds  the 
stomach  in  place,  and  this  easily  gives 
way.  Lay  the  small  ball  thus  withdrawn 
on  a  glass  slide  and  scratch  away  the 
very  soft,  fatty  envelope  which  covers  the 
F,c;.24-Anatomvoftbechry8nii«.«how.  interior.  Of  this  interior  substauco  take 
(Sft^rp^ul)*'''^^^"^  ^^^^  stomach    a  piccc  as  big  as  the  head  of  a  pin,  wash 

it  with  a  drop  of  distilled  water,  and, 
l)lacing  it  upon  a  slide  with  a  cover  glass  over  it,  examine  it  with  a 
microscope  magnifying  about  four  hundred  diameters.  With  a  little  ex- 
perience this  work  may  be  done  very  rapidly.  It  would  be  well  to  take 
out  at  the  same  time  the  stomachs  of,  say,  twenty  chrysalides,  and  lay 
them  on  as  many  glass  slides.    •    •    ♦ 

"  The  first  few  days  after  the  formation  of  the  chrysalis  the  contents 
of  the  stomach  are  generally  very  liquid,  which  makes  their  extraction 
inconvenient  It  is  better  to  make  these  observations  seven  or  eight 
days  after  the  spinning  begins,  when  the  matter  will  be  found  to  have 
more  consistence.  ♦  ♦  •  Fig.  23,  page  38,  shows  the  appearance  of 
tiic  ferment  found  in  flaccid  chrysalides  under  a  magnifying  power  of 
400  diameters.  It  is  associated  with  the  debris  of  leaves,  morsels  of  the 
trachea,  and  chlorophyl  cells.  These  matters  ordinarily  accompany  the  ' 
little  ferment  in  the  stomach  of  the  chrysalis,  because  of  the  incomplete 
di;^estion  of  the  leaf  whenever  it  is  submitted  to  fermentation.''* 

No  parasite  indicative  of  flaccidity  has  been  discovered  other  than 
this  ferment,  which  is  not  found  in  the  adult  insect;  and  if  the  trans- 
formation into  the  moth  is  permitted,  all  opportunity  will  be  lost  for 
detecting  the  disease. 

In  p6brine,  on  the  contrary,  the  corpuscle  is  found  in  the  moth  as 
well  as  in  the  chrysalis.  We  might,  therefore,  wait  for  a  final  exami- 
nation of  the  moth  to  be  made  after  oviposition.  But,  in  case  disease 
is  then  found,  it  will  be  too  late  to  stifle  the  cocoons,  and  the  emergence 
of  the  moths  will  have  ruined  them  for  certain  commercial  purposes. 
For  this  reason  it  is  important  to  detect  the  disease,  if  it  exists,  at  as 
early  a  stage  of  the  work  as  possible.  If  the  larvae  have  shown  no  ex- 
ternal signs  of  the  p^brine,  it  would  be  well  to  microscopically  examine 
a  few  of  the  last  worms  to  spin.  The  corpuscles  will  be  found  in  these 
laggards,  if  anywhere. 

Isolation  and  examination  of  the  moths. — If  left  to  themselves  the  in- 
sects remain  in  the  chrysalis  statefor  from  two  to  three  weeks  in  our  ordi- 

*  Pasteur,  £tudet,  etc.,  Vol.  I,  p.  233. 
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nary  summer  weather.  Their  development  may,  however,  be  hastened 
or  retarded  by  increasing  or  lowering  the  temperature.  This  fact  is 
taken  advantage  of  to  obtain  a  few  adult  insects  which  may  be  micro- 
scopically examined  before  the  whole  lot  becomes  fully  developed. 

I  was  very  much  pleased  with  the  method  employed  by  M.  Maillot, 
which  I  had  an  opportunity  of  examining  at  Montpelier,  in  1884,  and  I 
here  give  a  description  of  it  in  his  own  words : 

"Three  or  four  days  before  the  cocoons  are  taken  from  the  branches 
we  take,  here  and  there,  from  the  early  spinners  as  well  as  the  late, 
several  hundred  cocoons;  as,  for  example,  five  hundred  from  a  lot  of  90 
pounds.  This  sample  should  be  placed  in  an  oven  or  warm  room,  where 
it  will  be  kept  day  and  night  at  a  temperature  of  from  lOQo  to  110^  Fah., 
and  a  high  degree  of  humidity.  In  this  way  the  formation  of  the  moth 
is  hastened.  As  during  this  time  the  cocoons  of  the  lot  itself  remain  at 
a  temperature  of  from  75^  to  90^,  and  often  during  the  night  at  even 
lower  temperatures,  we  shall  still  have  time  to  stifle  them  if  the  lot  is 
discarded,  or  to  string  them  into  chains  if,  on  the  contrary,  it  proves 
healthy. 

"Every  two  days  we  take  ten  chrysalides  from  the  sample  and  ex- 
amine them  microscopically  for  corpuscles.  If  we  find  them  in  the  first 
eight  or  ten  days,  no  matter  in  how  small  quantities,  we  can  be  sure 
that  the  proportion  of  pebrinous  moths  will  be  considerable.  '  When  the 
chrysalides  are  mature,  which  is  easily  seen  by  their  eyes  becoming 
black  and  the  eggs  harder  to  break  under  the  pestle,  and  also  by  some 
of  them  turning  into  moths,  we  proceed  to  the  definite  examination. 
We  crush  one  by  one  the  moths  which  have  come  out  and  the  chrysa- 
lides which  remain  and  search  for  corpuscles;  the  per  cent,  which  is 
thus  found  will  not  differ  materially  from  that  which  exists  in  the  whole 
lot.''* 

The  examination  of  the  chrysalides  here  mentioned  may  be  made  in 
the  manner  already  described  when  searching  for  the  ferment  of  flaccid- 
ity  and  at  the  same  time.  But  if  we  are  looking  for  the  p^brine  only 
we  need  simply  crush  the  whole  chrysalis  in  the  manner  hereafter  de- 
scribed for  the  moth. 

Proceeding  now  with  stock  of  which  the  purity  has  been  ascertained 
by  one  or  more  of  the  different  methods  of  observation  above  described, 
200  cocoons  should  be  selected  for  each  ounce  of  eggs  that  it  is  desired 
to  produce.  In  making  this  selection  great  care  should  be  exercised  in 
taking  only  cocoons  that  are  fine  in  texture  and  firmly  made.  This  fine- 
ness is  one  of  the  prerequisites  of  a  first-class  cocoon.  What  is  meant 
by  this  difference  in  texture  will  be  seen  by  an  examination  of  Figs.  2 
and  3,  page  14,  the  former  being  fine  and  the  latter  coarse.  The  firm- 
ness of  the  cocoon,  depending  as  it  does  on  the  amount  of  silk  which  it 
contains,  is  an  indication  of  the  vigor  of  the  worm,  and  another  item  to 
be  considered  in  selecting  stock  for  reproduction.    Eules  have  been 

"Maillot,  LefonSf  etc.,  p.  250, 
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given  for  the  determination  of  the  sex  of  the  inclosed  insect,  and  among 
them,  perhaps  the  most  common,  is  the  assertion  that  those  that  are  con- 
stricted in  the  middle  (Fig.  2)  contain  males,  while  those  not  constricted 
(Fig.  3J  contain  females.  This,  however,  may  be  regarded  as  an  indi- 
cation rather  than  a  fixed  rnle,  and  there  are  races  in  which  the  cocoon 
is  almost  uniformly  constricted  and  others  where  the  reverse  is  true. 
Bat  this  careful  selection  for  sex  is  comparatively  unimportant,  and  we 
consider  it  wiser  to  choose  the  cocoons  in  relation  to  their  firmness  and 
texture,  and  trust  to  chance  to  bring  as  many  male  moths  as  female. 
Double  cocoons,  where  two  worms  have  spun  together,  should  never  be 
used  in  egg-making. 

The  proper  cocoons  having  thus  been  selected,  they  should  be  strung 
upon  stout  threads  about  3  feet  long.  Care  should  be  taken  not  to 
prick  the  chrysalides  with  the  needle  while  passing  it  through  the  end 
of  the  cocoon  in  making  the  chains.  These  chains  should  then  be  hung 
in  a  cool,  darkened  room  while  waiting  for  the  moths  to  emerge.  They 
should  not  be  placed  near  any  object  which  would  be  soiled  by  the  se- 
cretions emitted  by  the  moths  on  their  emergence  from  their  cocoons. 

Previous  to  this  emergence  there  should  be  prepared  for  each  ounce 
of  eggs  to  be  produced  about  one  hundred  small  bags  of  fine  musUn 
(cheese  cloth  makes  a  good  material),  made  in  the  following  manner: 
Out  the  cloth  in  pieces  3  by  6  inches,  then  fold  one  end  over  so  as  to 
leave  a  single  edge  of  about  three-quarters  of  an  inch,  as  shown  in  Fig. 
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Fio.  25.— Cell  used  in  the  Paatenr  Bystem  of  egg-laying  (after  Boman). 

25.  This  should  be  sewn  up  into  a  bag  with  the  upper  end  open,  and 
then  turned  inside  out  so  that  the  seams  will  cause  the  sides  to  bulge. 
Thus  completed  they  are  called  ^<  cells.''    The  cells  should  be  strong 
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ou  a  cord  stretched  across  the  room.  Some  trouble  having  been  expe- 
rienced in  keeping  the  moth  from  crawling  out  of  the  cell  at  either  side 
of  the  pin,  which  is  the  method  of  closing  it  shown  in  the  cat,  the 
scheme  shown  in  Fig.  26  was  adopted  last  year  in  the  Department 


Fio.  26.— Method  of  clamping  cells  (original). 

This  consists  in  clamping  the  bags  iu  fours  between  two  sticks  of  wood, 
rough  sawn,  about  one-half  by  one-quarter  inch  through  and  14  inches 
long.  They  are  bound  together  by  rubber  bands  and  may  be  laid 
across  parallel  wires  stretched  across  the  room  at  about  13  inches  apart. 
M.  Pasteur  suggests  that  a  simple  piece  of  cloth  about  four  inches  square 
be  used  instead  of  the  sack.  The  moth  lays  her  eggs  on  this  and  is  then 
retained  by  being  fastened  to  the  cloth,  the  corner  of  which  is  turned 
up  over  her  and  a  pin  passed  through  it  and  over  her  wings  (Fig.  27). 


Fio.  27.— Cell  used  in  the  Pastear  system  of  egg-laying  (after  Pasteor). 

Some  trouble  has  been  experienced  by  this  process,  as  the  eggs,  if  not 
properly  gummed  to  the  cloth,  will  sometimes  fall  off  aud  be  lost,  and 
the  moths,  not  being  confined  as  in  the  sacks,  will  wander  to  other 
cloths  aud  get  their  eggs  mixed  with  those  of  other  moths,  which  would 
be  detrimental  to  the  microscopical  selection  to  be  hereafter  described- 
It  has  the  advantage,  however,  of  enabling  the  microscopist  to  avoid 
the  labor  of  turning  the  sacks. 


46 

The  moths  emerge  from  the  cocoons,  as  a  rule,  from  5  to  8  o'clock  in 
the  moroing.  At  the  latter  hour  many  of  them  will  be  found  coupled  and 
clinging  to  the  chains.  These  should  be  carefully  taken  by  the  wings 
and  placed  upon  a  table  by  themselves,  the  single  moths  being  placed 
upon  another  table  where  they  will  couple  if  the  sexes  are  evenly  divided. 
They  should  then  be  transferred  to  the  first  table  as  the  fluttering  of 
the  male  moths  is  apt  to  disturb  the  couples.  These  should  be  leit 
together  until  4  or  5  o'clock  in  the  afternoon,  when  they  may  be  sepa- 
rated by  drawing  them  gently  apart  by  the  wings.  The  femsdes  should 
then  be  placed  in  the  cells  or  upon  the  cloths  already  described,  where 
they  will  at  once  commence  their  egg-laying,  completing  it  in  abont 
thirty-six  hours.  Most  of  the  males  may  then  be  thrown  away,  though 
it  may  be  wise  to  keep  a  few  of  the  more  active  ones  to  compensate  for 
any  superabundance  of  females  in  the  issue  of  the  following  day.  But 
little  diflBculty  will  be  encountered  in  distinguishing  the  sexes,  the  males 
being  noticeable  by  their  smaller  abdomens,  more  robust  antennte,  and 
by  their  greater  activity.  ' 

When  the  eggs  have  been  laid,  the  microscopical  examination  of  the 
moths  should  be  made  with  a  view  to  ascertaining  whether  or  no  they 
are  afflicted  with  p6brine.  The  entire  moth  should  be  ground  up  with 
a  few  drops  of  distilled  water*  in  a  small  glass  mortar  (1  ounce  is  a  con- 
venient size).  A  drop  of  this  water  is  then  taken  with  a  medicine  drop- 
per and  placed  upon  a  glass  slide  with  a  cover  glass  over  it.  It  is  then 
microscopically  examined  with  a  power  greater  than  three  hundred 
diameters.  Plate  II  shows  a  field  very  highly  charged  with  the  cor- 
puscles of  p6brine.  When  the  moths  are  not  examined  until  some  time 
has  elapsed  after  their  death,  they  will  be  found  to  contain  other  germs 
peculiar  to  putrefaction.  These  do  not  indicate  any  disease  that  would 
affect  the  egg  or  its  issue ;  nor  does  their  presence  imply  any  lack  of 
vigor  in  the  parents.  They  are  simply  post  mortem  parasites.  Great 
care  should  be  taken  in  cleansing  the  mortar,  pestle,  and  other  imple- 
ments before  making  an  examination,  by  washing  them  in  an  abund- 
ance of  water  and  rinsing  them  thoroughly  with  distilled  water.  In 
making  the  above  examination  only  the  corpuscles  of  p6brine  need  be 
looked  for.  The  bacilli  and  the  ferments  of  flaccidity  are  rarely  found 
in  the  moth. 


*  The  amount  remaiQing  Iq  the  mortar  after  rinsing  is  suffloient. 
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CHAPTER  VII. 


CHOKnrO  THE  CHBTSAUS. 

In  most  silk-producing  countries  the  parties  who  raise  the  cocoons  sell 
them  to  the  reeling  establishments  before  suffocation  is  necessary,  as 
these  establishments  have  better  facilities  for  this  work  than  are  to 
be  found  in  private  families.  If,  however,  the  reeling  is  done  by  the 
raiser,  or  some  time  must  elapse  before  the  cocoons  can  be  sent  to  a 
reeling  establishment,  some  means  must  be  used  to  kill  the  contained 
chrysalis  before  the  cocoon  is  injured  for  reeling  purposes  by  the  egress 
of  the  moth.  This  can  be  done  by  stifling  them  with  steam  or  choking 
them  by  dry  heat.  Steaming  is  the  surest,  quickest,  and  best  method, 
if  the  facilities  are  at  hand ;  it  can  be  done  at  any  steam  mill.  The  co- 
coons are  laid  upon  shelves  in  a  tightly-sealed  box  and  the  steam  is 
turned  in.  Twenty  minutes  will  suflBce  to  do  the  required  work,  and 
the  cocoons  are  then  dried  in  the  sun. 

The  following  apparatus  has  been  used  by  Mr.  Walker  at  the  De- 
partment: 

It  consists  of  a  tin  reservoir,  about 
one-third  filled  with  water.  Slightly 
above  the  surface  of  the  water  is  a 
movable  perforated  partition,  B,  in- 
tended to  prevent  spattering  during 
ebullition.  The  upper  portion  con- 
tains a  perforated  pan  for  holding  the 
cocoons,  while  all  is  tightly  closed  by 
a  cover.  Cocoons  may  be  thoroughly 
stifled  by  exposure  in  this  apparatus, 
over  boiling  water,  for  twenty  minutes. 
It  will  be  seen,  too,  that  much  the 
same  apparatus  may  be  contrived  by 
the  use  of  a  deep  kettle,  into  which  is 
set  an  ordinary  colander  full  of  co- 
coons. It  is  well  to  avoid,  however, 
so  filling  the  kettle  with  water  that  it 
will  splash  ui)on  the  cocoons  in  boiling, 

as  they  should  only  be  subjected  to        no.  28.-sin.pie  stifaing  apparatus. 
the  action  of  steam.    The  apparatus  is  12  inches  in  diameter  and  13 
inches  deep,  and  will  stifle  from  3  to  4  pounds  of  cocoons  at  a  time. 
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The  dry-heat  method  occupies  a  much  longer  time.  The  cocoons  are 
l)laced  in  shallow  baskets  and  slipped  on  iron  drawers  into  an  oren 
which  is  kept  heated  to  a  temperatare  of  about  200o  F.  This  should 
not  be  increased  for  fear  of  burning  the  silk.  This  operation  lasts  from 
two  to  twenty-four  hours.  A  certain  humming  noise  continues  so  long 
as  there  is  any  life,  and  its  cessation  is  an  indication  that  the  chrysa- 
lides are  all  dead.  Where  the  choking  is  well  done  there  is  little  loss, 
only  about  1  per  cent  of  the  cocoons  bursting  at  the  ends.  After 
choking  in  this  manner,  the  cocoons  should  be  strewn  upon  long 
wooden  shelves  in  the  shade,  with  plenty  of  air,  and,  for  the  first  few 
days,  frequently  stirred.  After  remaining  on  these  shelves  for  aboat 
two  months,  with  occasional  stirring,  the  chrysalides  become  Quite  dry, 
and  the  cocoons  will  preserve  indefinitely.  They  are,  however,  still 
subject  to  the  attacks  of  rats  and  mice,  and  the  little  beetles  known  as 
^'museum  pests,"  belonging  to  the  genera  Dermestes  and  AnthrenuSj  are 
attracted  by  the  dead  chrysalis  within  and  will  penetrate  the  cocoon, 
injuring  it  for  reeling  purposes.  In  the  warm  Southern  States  the 
dry-heat  choking  can  be  accomplished  by  simple  exposure  to  the  sun. 
Two  or  three  days  of  such  exposure  are  sufficient.  But,  as  strong  wind 
may  annihilate  the  effect  of  the  sun's  warmth,  it  is  good  to  have  for  that 
purpose  long  boxes,  4  feet  wide,  sides  6  inches  high,  to  be  covered  witli 
glass  frames.  This  will  increase  the  heat,  and,  by  absorbing  the  air  of 
the  box,  stifle  the  chrysalis  most  surely.  The  glass  cover  shoold  be 
slightly  raised  to  permit  the  escape  of  the  excessive  moisture  which 
evaporates  from  the  cocoons,  and  care  should  be  had  to  keep  out  the 
ants. 
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CHAPTER  VIII. 

SILKBEEinrO. 

SpuUj  reeledj  and  thrown  Silk. — From  the  cocoon  the  silk  is  by  different 
processes  transformed  into  spun  or  reeled  silk.  The  former  is  generally 
made  from  pierced  cocoons  or  silk  waste,  and  serves  in  the  manufacture 
of  inferior  classes  of  tissues.  The  method  of  manufacture  consists  in 
cleaning  and  macerating  the  raw  material,  after  which  it  is  carded  and 
made  into  thread  somewhat  after  the  manner  of  cotton.  The  process 
of  producing  reeled  silk,  which  will  be  hereafter  treated  at  length,  con- 
sists, in  general,  of  softening  the  gluten  of  the  cocoons  in  hot  water  and 
then  taking  the  ends  of  the  constituent  threads  of  several  of  them  to- 
gether and  winding  these  threads  from  the  cocoons  upon  a  reel. 

By  virtue  of  the  next  process  of  manufacture  to  which  this  material 
is  submitted  it  becomes  thrown  silk.  Thrown  silk  is  classified  as  organ- 
zine  and  tram.  It  is  made  either  from  spun  or  reeled  silk.  Tram  con- 
sists of  two  or  three  threads  of  reeled  (or  spun)  silk  twisted  together  at 
about  75  to  100  turns  per  running  meter  (67.5  to  90  per  yard).  It  is 
used  in  making  the  warp  in  weaving.  Organzine,  used  in  the  woof,  is 
producied  by  twisting  two  threads  together  at  about  500  to  600  turns 
per  running  meter,  and  then  taking  two  of  the  threads  thus  made  and 
twisting  them  together  in  the  opposite  direction  at  about  400  to  500 
turns.    It  is,  in  the  language  of  the  trade  expression,  <'  cable  laid." 

It  is  the  object  of  this  work  to  deal  only  with  one  of  these  classes; 
that  is  to  say,  reeled,  or,  as  it  is  commonly  called,  raw  silk.  Although 
the  former  name  indicates  more  exactly  than  the  latter  the  processes  to 
which  the  raw  material  has  been  previously  submitted,  yet  the  term 
<<raw  silk''  has  acquired  a  special  meaning  by  trade  usage  and  applies 
only  to  reeled  silk. 

The  process  of  Silk-reeling. — ^The  cocoons  shoidd  have  been  roughly 
sorted  before  they  were  spread  out  in  the  cocoonery,  the  double  and 
feeble  specimens  having  been  laid  aside.  They  should  now  be  sorted 
so  that  cocoons  of  the  same  color  and  shade  may  be  reeled  together,  for 
the  use  even  of  cocoons  of  the  same  color  but  of  different  shades  will 
jgive  a  streaked  skein  of  silk.  They  should,  too,  be  sorted  as  to  their  text- 
ure. Those  of  fine  texture,  among  ordinary  cocoons,  are  considered 
first  choice  and  are  used  to  produce  the  finest  qualities  of  raw  silk. 
They  are  more  easily  unwound  than  those  of  coarser  texture  which  are 
16136— No.  9 i  49 
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called  satiny  cocoons.  This  satinage  appears  to  be  due  to  the  fact  that 
the  saccessive  layers  of  the  cocoon  are  insufficiently  gammed  together. 
As  a  resalt  the  water  penetrates  quickly  into  its  center  while  it  is  being 
reeled  and  causes  it  to  sink  to  the  bottom  of  the  basin,  which  interferes 
with  the  process  of  unwinding.  Towards  the  end  a  satiny  cocoon  comes 
off  in  flocks,  making  a  dirty  silk. 

A  comparison  of  the  cocoons  shown  in  the  cuts  on  page  14  may  convey 
an  idea  of  the  difference  of  texture  mentioned,  Fig.  2  being  fine,  and 
Fig.  3  of  coarse  grain.  In  addition  to  the  above  features  some  regard 
must  be  paid  to  the  reeling  of  cocoons  of  the  same  size  together.  An 
extended  experience  is  needed  to  make  a  rapid  cocoon-sorter,  and  it  is 
work  that  should  be  followed  without  intermission,  that  the  knack  neces-' 
sary  to  quickness  may  not  be  lost. 

The  process  of  reeling  cocoons,  while  extremely  simple,  is  still  one 
.  that  requires  an  amount  of  skill  to  acquire  which  the  experience  of  sev- 
eral months  is  necessary.  The  cocoons  are  first  plunged  into  boiling 
water,  whereby  their  gluten  is  softened  in  such  a  manner  as  to  render 
the  unwinding  of  the  filaments  an  easy  matter.  This  done,  they  are 
brushed  with  a  small  broom,  to  the  straws  of  which  their  fibers  become 
attached.  The  bundle  of  filaments  is  then  taken  and  they  are  unwound 
until  each  cocoon  shows  but  one  clean  thread.  These  three  operations 
are  called  ^' cooking,^  "  brushing,'^  and  "cleansing.^  All  of  these  oper- 
ations can  be  accomplished  mechanically. 

The  elements  of  the  mechanism  of  all  modern  silk-reels  are  essentially 
the  same.    They  are  shown  in  Fig.  29,  and  consist,  in  general,  of  a  basin, 
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Fio.  29.— Elements  ot  the  meohuiiBm  of  a  modern  tilk  reel  (original). 

Aj  in  which  is  a  perforated  steam-pipe,  P,  by  means  of  which  the  water 
in  the  basin  may  be  heiated.  A  few  inches  above  the  sur£Etce  of  the 
water  is  placed  a  perforated  agate,  B.  The  cocoons  having  undergone 
the  three  operations  mentioned,  the  ends  of  the  filaments  of  four  or  more 
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of  them  are  twisted  together  iato  a  thread,  which  is  passed  through  the 
hole  in  the  agate.  From  this  it  runs  through  the  "croisure"  Jf,  which 
will  be  hereafter  explained,  and  over  the  guide  H  to  the  reel  at  F.  Be- 
tween E  and  F  the  thread  passes  a  guide,  G,  moving  to  and  fro  (in  a 
line  perpendicular  to  the  plane  of  the  paper),  which  distributes  it  in  a 
broad  band  over  the  surface  of  the  reel.  This  facilitates  the  drying  of  the 
silk,  without  which  the  gluten  would  bind  together  the  threads  of  the 
skein  as  it  does  those  of  the  cocoons,  and  thus  ruin  its  commercial  value. 
In  winter  it  is  often  necessary  to  use  supplementary  means  to  effect  this 
drying.  Perhaps  one  of  the  best  is  by  passing  a  large  steam-pipe  near 
the  reel,  as  at  Q,  The  shaft  of  the  reel  carries  at  one  end  a  friction- 
wheel,  fl,  which  rests  on  the  large  friction- wheel  I  that  constantly  re- 
volves on  the  shaft  ^,  and  thus  motion  is  imparted  to  the  reel.  In  order 
to  stop  the  reel  it  is  only  necessary  to  raise  the  wheel  -fffrom  its  bear- 
ings by  means  of  the  lever  L.  This  movement  presses  the  wheel  against 
the  brake-shoe  K,  and  its  motion  is  at  once  arrested. 

As  has  been  said  above,  the  thread  is  passed  between  the  agate  and 
the  reel  through  the  croisure.  The  making  of  the  croisure  consists  in 
twisting  the  thread  around  itself  or  another  thread  so  as  to  consolidate 
its  constituent  filaments  and  wring  the  water  from  it  and  thus  aid  in  its 
drying.  The  mode  of  the  formation  of  this  croisure  forms  the  principal 
distinguishing  mark  between  the  French  and  Italian  systems  of  reeling. 
The  former  is  called  the  "Ohambon  system."  Each  reeler  manages  two 
threads.  These  are  passed  through  separate  agates,  and  after  being 
brought  together  and  twisted  twenty  or  thirty  times  around  each  other 
are  again  separated  and  passed  through  guiding  eyes  to  the  reel.  The 
other  system,  called  "  tavellette,"*  consists  in  passing  the  thread  up 
over  a  small  pulley  0,  down  over  another  i),  and  then  twisting  it  around 
itself,  as  shown  at  M,  in  Fig.  29,  and  thence  to  the  reel. 

The  cocoon  filament  is  somewhat  finer  in  the  floss  or  beginning,  thick- 
ens at  the  point  of  forming  the  more  compact  pod,  and  then  very  gradu- 
ally diminishes  in  diameter  until  it  becomes  so  fine  as  to  be  incapable  of 
standing  the  strain  of  reeling.  Therefore  a  thread  which  is  made  up  of 
five  new  filaments  becomes  so  small  when  the  cocoons  from  which  it  is 
drawn  are  half  unwound  as  to  require  an  addition.  This  addition  might 
also  be  made  necessary  by  the  rupture  of  one  of  the  constituent  filaments. 
It  is  here  that  the  skill  of  the  operator  is  called  into  play.  When  her 
experience  tells  her  that  the  thread  needs  nourishing  from  either  of 
these  causes  she  takes  the  end  of  the  filament  of  one  of  the  cocoons 
which  lie  prepared  in  her  basin,  and,  giving  it  a  slight  snap  or  whiplash 
movement  with  the  index  finger,  causes  it  to  wind  around  or  adhere  to 
the  running  thread  of  which  it  from  this  moment  becomes  a  constituent 
part.  This  lancing,  as  it  is  called,  of  the  end  of  the  filament,  although 
in  hand  reeling  performed  in  the  manner  described,  is  also  accomplished 
mechanically,  several  devices  having  been  invented  for  this  purpose. 

*The  trade  Dame  of  the  small  pulley  mentioned. 

Digitized  by  VjUU^  IC 


52 

Tbey  consist,  in  general,  of  a  meclianisni  which  causes  a  small  hook  to 
revolve,  in  a  horizontal  plane  about  the  running  thread,  and  to  twist 
around  it  any  end  of  the  filament  that  may  be  placed  in  the  path  of  the 
hook.  The  reeler,  seeing  that  a  new  filament  is  needed,  holds  the  end 
of  one  in  the  way  of  the  attaching  device  and  it  is  automatically  caught. 

The  temperature  of  the  water  used  while  reeling  the  cocoons  varies 
from  140O  to  175o  F.  The  more  cocoons  have  been  cooked  the  lower 
will  be  the  temperature  required.  It  is  customary,  however,  to  work 
in  the  neighborhood  of  the  maximum  limit.  Whenever  the  silk  rises  in 
locks  the  temperature  of  the  water  is  known  to  be  too  hot,  and  when  it 
unwinds  with  diflaculty  the  temperature  is,  on  the  contrary,  too  low. 
The  operator  is  supplied  with  a  skimmer  with  which  to  remove  all  chrys- 
alides and  refuse  silk;  also,  with  a  basin  of  cold  water,  in  which  to  cool 
her  fingers,  which  are  being  constantly  dipped  in  the  hot  basin. 

It  is  highly  important  that  the  silk  be  kept  as  clean  as  possible.  It 
lacks  cleanness  when  the  filament  ends  are  badly  attached  in  lancing, 
when  the  figure  8  loops,  of  which  the  cocoon  is  composed,  come  off  one 
or  more  at  a  time  instead  of  unwinding  continuously,  or  when  the  thread 
after  breaking  is  not  neatly  knotted.  All  these  faults  show  in  weaving 
and  injure  the  value  of  the  silk. 

According  to  Dandolo  the  fresh  cocoons  consist,  by  weight,  of  : 

Percent. 

Chrysalides 84.20 

Castings 0.45 

Silken  pods 15.35 

It  is  from  this  15.35  per  cent,  that  the  reeler  draws  her  silken  thread. 
But  a  large  proportion  of  even  this  is  lost,  so  that  thtre  is  recovered 
but  8,  9,  or  rarely  10  per  cent,  of  the  original  weight  of  the  cocoons. 
From  this  it  will  be  seen  that  it  takes  from  10  to  12^  pounds  of  fresh 
cocoons,  or  3^  to  ^  pounds  of  dry  ones  to  make  a  pound  of  silk.  A 
more  usual  working  average,  with  good  stock,  is  in  the  neighborhood 
of  3J  pounds  of  dry  cocoons  per  pound  of  silk.  If  cocoons  are  of  poorer 
quality  they  necessarily  produce  less  silk  and  their  commercial  value 
falls  off  in  far  greater  proportion  than  their  power  of  silk  production. 
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CHAPTER  IX. 


PHYSICAL  PEOPERTIES  OF  EEELED  SHE. 

Certain  physical  properties  are  of  great  importauce  in  determining 
tbe  commercial  value  of  reeled  silk.  They  are  its  cleanliness,  already 
mentioned;  its  mean  size;  the  irregularities  in  its  size;  its  ductility,  or, 
as  it  is  wrongfully  but  universally  called,  its  elasticity ;  its  tenacity,  and 
the  amount  of  soluble  gum  which  it  contains. 

The  mean  size  of  a  skein  is  determined  in  the  following  manner: 
One  thousand  yards  of  the  thread  is  wound  off  on  a  reel,  supplied  with 
a  counter  called  an  eprouvette,  and  made  into  a  little  skein  termed  an 
echevette.  This  ^chevette  is  then  weighed  and  the  number  of  sixty- 
fourths  of  a  dram  which  it  is  found  to  equal  becomes  the  size  number 
of  the  thread.  This  process  is  called  the  sizing,  or,  colloquially,  the 
*' dramming''  of  silk. 

In  Europe  the  same  system  is  employed,  but  the  units  are  a  length 
of  476  meters  (400  old  French  ells)  and  a  small  weight  called  the  denier. 
One  dram  silk  in  America  is  equivalent  to  a  thread  of  17^  deniers  in 
France. 

Until  recently  there  has  been  no  means  of  determining  the  irregular- 
ities in  size  existing  in  a  silken  thread,  but  manufacturers  were  content 
to  approximate  it  by  weighing  four  ^chevettes  per  sample  skein.  Tlie 
difficulty  in  making  this  determinatipn  is  owing  to  the  fa<3t  that  the 
thread  is  not  round,  but  flattened,  being,  iu  fact,  in  its  simple  state,  two 
filaments  joined  into  one,  and  when  several  of  these  naturally  com- 
])ound  filaments  are  combined  to  make  a  commercial  thread  the  matter 
becomes  still  more  difficult.  Mr.  E.  W.  Serrell,  jr.,  of  New  York,  has, 
however,  overcome  these  obstacles  by  relying  on  another  property  of  a 
silk  filament,  which  is,  that  the  distance  which  a  given  length  will 
stretch  under  a  given  tension  is  inversely  proportionate  to  the  mean 
cross-section  of  this  length.  This  is  the  underlying  principle  of  his 
serigraph,  which  will  now  be  described.  The  mode  of  testing  with  this 
machine  is  as  follows:  The  end  of  the  thread  is  brought  from  the  reel 
or  bobbin  on  which  it  is  wound,  around  a  drum  (Fig.  30  A)^  thence  over 
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a  pulley,  C^  and  back  around  another  drum,  B^  mounted  on  the  same 
axis  as  A,  From  the  drum  B  it  is  wound  on  a  reel.  The  drum  B  is 
larger  than  JL,  so  that  the  former  winds  on  the  thread  somewhat  faster 
than  it  is  paid  off  by  the  latter.  In  thus  stretching  the  thread  we 
apply  a  force  to  the  pulley  0  tending  to  draw  it  from  its  normal  posi- 
tion. This  pulley  is  attached  to  the  base  of  a  pendulum,  D,  which, 
under  the  action  of  the  force  mentioned,  is  drawn  from  the  perpendica- 
lar.  The  weight  of  this  pendulum  overcoming  this  applied  force  to  an 
extent  inversely  proportional  to  the  mean  section  of  the  length  of  thread 
submitted  to  the  test,  the  position  of  equilibrium  taken  by  the  penda- 
lum  depends  upon  that  mean  section.  This  length  of  thread  is  the 
piece  between  the  two  drums  A  and  £,  and  as,  through  the  constant 
action  of  the  machine,  successive  lengths  of  thread  occupy  the  position 
indicated,  the  pendulum  oscillates  through  a  course  which  depends  upon 
the  irregularities  of  the  thread.  These  irregularities  are  graphically  re- 
corded by  a  pencil,  J^,  attached  to  the  pendulum,  upon  a  band  of  paper, 
F^  constantly  moving  under  its  point.  In  the  commercial  form  of  the 
^  machine  the  mechanism  for  driving  the  reel  is  so  constructed  as  to  stop 
automatically  when  a  standard  ^chevette  has  been  wound  upon  it,  and 
this  ^chevette  may  then  be  sized  in  the  manner  above  described. 

The  elasticity  and  the  tenacity  of  raw  silk  are  determined  by  the  use 
of  the  serimeter.  This  machine  is  composed  of  a  dynamometer  above, 
a  graduated  circle  indicating  the  tension  corresponding  to  the  point  at 
which  the  index  stops.  On  the  lower  extremity  of  this  dynamometer  is 
a  knob  to  which  the  thread  to  be  tested  may  be  attached.  At  50  cen- 
timeters below  this  knob,  in  the  same  vertical  line,  is  another  knob 
attached  to  a  counterweight  which  is  on  the  inside  of  the  case  of  the 
instrument  and  which  also  bears  a  pointer  moving  along  a  graduated 
scale  on  the  outside  of  the  case.  This  weight  is  held  in  place  by  a 
detent  which  is  terminated  on  the  outside  of  the  case  by  a  faller,  on 
which  it  is  only  necessary  to  press  lightly  to  cause  the  detent  to  let  go 
the  counterweight  and  permit  its  index  to  slide  along  the  scale;  these 
stop  instantly,  on  the  other  hand,  when  the  faller  is  released  and  retakes 
its  initial  position. 

The  silk  thread  attached  to  the  two  knobs  mentioned  passes  over  this 
faller,  and,  as  it  tends  to  pull  it  from  its  normal  position,  the  detent 
lets  go  the  counterweight  and  the  thread  stretches  until  rupture  takes 
place,  when  the  descent  of  the  counterweight  is  automatically  stopped. 
It  is  then  only  necessary  to  read  the  indication  of  the  dynamometer  to 
ascertain  the  weight  which  caused  the  rupture.  By  doubling  the  dis- 
tance passed  over  by  the  sliding  ..index,  we  have  the  stretch  per  meter 
or  per  cent,  of  elastk^ty*  . 

The  elasticity  or  ductility  of  silk  is  about  16  to  20  per  cent,  being 
nearly  four  times  superior  to  that  of  cotton.  It  is  about  the  same  as 
brass  and  slightly  greater  than  iron;  hair  has  only  half  the  ductility  of 
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**The  tenacity  of  silk  thread  is  well  known ;  a  thread  of  raw  silk  of 
10  deniers  easily  supports  a  weight  of  50  grams*  without  breaking. 
Direct  relations  exist  between  the  tenacity  of  silk,  the  country  in  which 
it  originates,  its  hygrometric  state,  the  processes  by  which  it  was  reeled, 
etc.  Eelations  not  less  interesting  may  be  found  between  the  elasticity 
and  the  ductility.''  t 

In  the  silk  which  constitutes  the  cocoon  as  made  by  the  worm  we  find 
three  classes  of  material.  They  consist  of  a  waxy  substance  soluble  in 
boiling  water,  of  a  gluten  soluble  in  certain  acids  ^nd  alkalies,  and  es- 
pecially in  a  solution  of  soap,  and  of  the  fibriue  which  constitutes  the 
base  of  the  thread.  In  the  yellow  silks  there  is  also  a  slight  quantity 
of  coloring  matter.  Eobinet  found  from  4  to  5  per  cent,  of  the  waxy 
substance,  which,  being  soluble  in  boiling  water,  disappears  in  the  proc- 
ess of  reeling.  We  therefore  find  in  reeled  silk  the  gluten,  or,  as  it  is 
technically  called,  grds^  and  the  fibrine.  Before  this  silk  can  be  prop- 
erly dyed  it  is  essential  that  a  certain  portion  of  this  gluten  be  re- 
moved. This  operation  is  usually  performed  by  boiling  it  in  a  solution 
of  soap.  At  the  Conditioning  Works  at  Lyons,  France,  this  boiling  off, 
as  it  is  called,  consists  of  two  operations.  The  silk  is  first  submitted 
for  thirty  minutes  to  ebullition  in  a  solution  containing  an  amount  of 
soap  equal  in  weight  to  about  25  per  cent,  of  the  weight  of  the  silk 
boiled  off.  This  silk  is  then  wrung,  in  order  to  free  it  from  the  soap  and 
the  dissolved  gluten,  and  then  resubmitted  to  the  same  operation  of 
boiling.  As  a  redult  of  these  tests,  it  is  found  that  white  French  silks 
contain  19.68  per  cent,  of  gluten  and  the  yellow  silks  22.84  per  cent. 
Silks  coming  from  Italian  filatures  contain  an  amount  of  gluten  slightly 
in  excess  of  these  figures,  while  the  Chinese  silks  exceed  them  by  more 
than  2  per  cent. 

The  silk  thread  is  highly  hygrometric,  containing  under  ordinary  con- 
ditions 10  to  12  per  cent,  of  water,  while  a  thread  of  raw  silk  is  capa- 
ble of  absorbing  21  to  26  per  cent.  Humidity  augments  the  ductility 
of  silk  and  slightly  diminishes  its  tenacity. 

*  100,000  times  the  weight  ot  a  piece  50  oentimetere  loug. 

t  Adrien  Perret,  "Monographie  de  la  Condition  det  Soiet  de  Lyon.'* 
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CHAPTER  X. 

FOOD-PLANTS. 

The  traditloDal  food  plant  of  the  Silk-worm  is  the  Mulberry  (botani- 
cal genus  Morus).  There  are  two  species  of  Mulberry  indigenous  to 
the  United  States,  namely,  the  Red  Mulberry  {}forus  rubra)  and  the 
SmalMeaved  Mulberry  {Morus  parvifolia),  neither  of  which  is  suitable 
Silk-worm  food.  1  have  tried  in  vain  to  rear  the  worms  upon  rubra^ 
but  they  either  refuse  its  leaves  entirely  or  dwindle  and  soon  die  upon 
it.  The  imported  kinds  which  are  most  used  are  the  Black  (Af.  nigra) 
and  the  diflFerent  varieties  of  the  White  (M,  alba).  The  first  is  inferior 
to  the  others  as  Silk-worm  food. 

The  Morettij  a  variety  of  the  White  Mulberry,  is  profitably  grown  in 
the  form  of  a  hedge,  and  the  large  size  of  its  leaves  makes  it  a  very  de- 
sirable variety. 

The  rosea,  japonica^  and  the  muUicauUsy  varieties  of  the  same  species, 
are  also  used  with  excellent  success. 

A  species  of  Mulberry  new  to  tills  country  has  lately  been  introduced 
into  the  Western  States  by  the  Mennonites.  This  is  the  Russian  Mul- 
berry (if.  iartarica).  It  is  very  hardy  and  its  leaves  make  excellent 
Silk- worm  food.* 

The  Mulberry  grows  readily,  being  easily  i)ropagated  by  cuttings  or 
Inyers  or  from  the  seed.    The  white  Mulberry,  in  particular,  grows  well 

'^A  tree  of  a  ^enus  allied  to  the  Morus  is  the  Brousaonetia  papyri/era,  commonly 
called  the  Paper  Mulberry.  It  is  found  quite  generally  throughout  the  South,  but 
its  foliage  is  not  suitable  for  Silk- worm  food.  The  Paper  Mulberry  is  usually  a  some 
what  larger  tree  than  the  Mulberry  and  its  leaves  are  subject  to  a  considerable  dU 
vorsity  of  form,  being  mainly  ovate  and  toothed  on  the  margin;  frequently  with 
lobes  on  one  or  both  sides  of  the  leaf.  They  are  quite  rough  to  the  touch  on  the  up- 
per surface,  much  more  so  than  the  Mulberry,  and  on  the  under  surface  they  are 
softly  hairy.  The  trees  are  of  two  kinds,  male  and  female.  The  male  tree,  early  m 
the  spring  before  its  leaves  are  developed,  has  tassels  something  like  those  of  the 
willow.  They  soon  drop  off  after  shedding  pollen.  The  female  flowers  then  go  on 
developing  during  the  summer  until  they  make  small  round  balls  from  which,  when 
ripe,  the  seeds  stand  out.  These  seeds  are  covered  with  a  gummy  substance  and  are 
very  small,  being  about  the  size  of  those  of  the  raspberry.  The  female  trees  are 
little  known  in  this  country,  as  only  the  male  trees  have  been  introduced  into  the 
United  States. 

I  refer  to  this  tree  because  of  the  frequency  with  which  inquiries  are  made  by 
Southern  correspondents  as  to  whether  the  Paper  Mulberry  can  be  used  as  Silk- worm 
food.  The  tree  is  very  generally  used  for  shade  and  ornament  in  Southern  oitiw, 
where  it  attracts  attention  by  the  gnarled  and  knotted  character  of  its  trunk. 
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from  cattings,  and  this  is  perhaps  the  readiest  and  most  economical 
method  of  planting  to  secure  a  stock. 

The  cuttings  should  be  started  in  rows,  3  or  4  inches  apart,  in  ground 
prepared  by  deep  plowing  and  harrowing.  They  should  be  about  6 
inches  long,  and  should  be  cut  just  before  an  eye  in  every  case.  They 
should  be  almost  entirely  buried.  The  quickest  way  to  get  a  supply  of 
leaves  is  to  grow  dwarfs.  Set  out  the  young  trees  from  the  nursery  in 
rows  10  to  15  feet  apart  and  6  to  8  feet  between  the  rows,  and  form  the 
crown  of  the  tree  by  cutting  down  to  a  foot  or  so  from  the  ground.  The 
height  of  the  tree  and  its  form  are  easily  regulated  by  pruning,  and 
ui>on  this  process  depend  not  only  the  vigorous  growth  of  the  tree,  but 
also  the  ease  with  which  the  leaves  may  be  gathered  when  desired. 
The  pruning  may  be  done  in  February  or  March,  either  every  year  or 
every  other  year.*  All  dead  twigs  and  dried  bark  should  be  removed 
and  the  limbs  kejit  as  smooth  as  possible,  as  this  greatly  facilitates 
picking.  The  best  time  for  planting  is  in  the  fall,  from  frost  until  De- 
cember, and  in  the  spring,  from  March  until  May. 

For  growing  standard  high  trees,  a  practical  raiser  gives  the  follow- 
ing directions :  The  cutting  should  remain  two  years  in  the  nursery 
without  pruning.  The  third  year  it  is  cut  close  to  the  ground  and  trans- 
planted. The  finest  shoot  is  then  allowed  to  grow,  and  in  good  land  it 
will  reach  a  beight  of  8  or  10  feet  in  one  season.  The  fourth  year  it  is 
cut  back  to  6  feet  or  thereabouts.  Then,  the  three  or  four  terminal  buds 
only  being  allowed  to  grow,  all  others  are  removed  as  often  as  they  ap- 
pear bypassing  the  hand  along  the  stem. 

It  must  not  be  forgotten  tbat  m  the  propagation  of  plants  only  true 
species  can  be  reproduced  from  the  seed.  The  varieties  of  the  White 
Mulberry  mentioned  above  can  only  be  obtained  from  cuttings  or  layers. 

The  fresh  mulberry  leaf  contains  a  large  amount  of  water  of  vegeta- 
tion, and  of  certain  mineral  and  organic  matters.  Of  water,  it  is  only 
necessary  that  there  should  be  sufficient  to  enable  the  worm  to  easily 
digest  its  food,  and  all  that  is  in  excess  of  this  quantity  is  apt  to  be  in- 
jurious and  productive  of  disease.  In  order  to  avoid  this  difficulty, 
food-trees  should  be  planted  in  alight  loam, and  especial  care  taken  to 
prevent  excessive  irrigation.  It  has  been  found,  too,  to  be  important 
that  the  tree  should  be  so  planted  as  to  receive  as  much  sunlight  as 
possible,  experiments  having  shown  that,  other  conditions  being  equal, 
the  leaves  of  such  a  tree  contained  but  55  per  cent,  of  water,  while  in 
the  case  of  one  lighted  by  the  sun  until  1  o'clock  only  there  was  64  per 
cent,  and  in  one  which  received  only  diffused  light,  73  per  cent. 

*  The  better  plan  is  to  have  two  sets  of  trees,  using  each  set  but^ouce  in  two  years. 
When  pruned  a  tree  is  then  aHowed  to  grow  for  one  year  without  touching  its  leaves, 
which  are  only  picked  for  the  seoond  season.  The  life  of  the  tree  will  thas  be  ma- 
teriaUy  prolonged,  and  the  crop  of  leaves  be  more  abundant  than  with  annual  pick- 
ings. 
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Of  the  mineral  matter  contained  in  the  leaf,  only  certain  portions  are 
appropriated  by  the  worm ;  these  are  phosphoric  and  sulphuric  acid, 
potash,  and  magnesia.  Its  silica  and  sulphate  and  carbonate  of  lime 
are  not  useful  in  nutrition.  In  studying  the  leaf  of  the  Mulberry  at  dif- 
ferent seasons  it  is  found  that  early  in  the  spring  certain  varieties  pos- 
sess these  nutritive  mineral  substances  to  a  greater  extent  than  others, 
but  that  as  the  season  advances  they  become  less  abundant,  while  the 
proportion  of  silica  and  lime  increases.  It  is  important,  then,  if  from 
this  point  of  view  only,  that  wo  should  rear  our  Silk-worms  as  early  in 
the  sei^son  as  possible.  A  great  many  experimenters  have  occupied 
themselves  with  the  value  of  the  different  varieties  of  Mulberry  with  a 
view  to  ascertaining  which  would  give  the  best  alimentary  results  un- 
der ordinary  conditions.  As  a  result,  it  is  generally  advised  that  the 
seedling  White  Mulberry  be  fed  at  the  beginning  of  an  education  and 
the  rosea  during  the  later  ages.  The  multicaulisiwssesses  many  of  the 
advantages  of  these  varieties,  though  less  rich  in  nutritive  elements 
than  either  of  them. 

Osage  Orange.— The  cultivation  of  the  Osage  Orange  {Madura 
aurantiaca)  is  so  well  understood  in  tbis  country  that  there  is  no  need 
of  giving  detailed  instructions  on  the  subject.  Very  generally  used  as 
a  hedge  plant  in  those  sections  of  the  country  which  are  particularly 
adapted  to  silk  culture,  its  leaves  may  at  once  be  obtained  without  any 
special  investment  of  capital.  Indeed,  as  the  hedges  need  trimming, 
the  cutting  off  of  the  new  year's  growth,  as  the  leaves  may  be  wanted 
for  feeding  purposes,  is  a  saving  rather  than  an  expenditure.  Those 
who  use  this  plant  as  Silk-worm  food  must,  however,  bear  in  mind  that 
the  shoots  from  a  hedgerow  become  very  vigorous  and  succulent  by  the 
time  the  worms  are  in  the  last  age.  These  more  milky  and  succulent 
terminal  leaves  should  be  thrown  aside  ai:d  not  used,  as  they  are  apt 
to  induce  flaccidity  and  other  diseases. 

In  avoiding  these  more  tender  leaves  and  using  only  the  older  and 
firmer  ones,  especially  when  the  worms  are  large,  consists  the  whole 
secret  of  the  successful  rearing  of  Silk- worms  on  this  plant;  and  if  care 
be  had  in  this  respect,  and  the  same  judgment  used  in  selecting  from 
trees  or  hedges  well  exposed  to  sunlight,  as  suggested  for  Mulberry, 
there  will  be  no  appreciable  difference  in  the  silk  crop  from  Osage 
Orange  as  compared  with  that  from  Mulberry. 

The  thorns  of  this  plant  make  it  somewhat  more  difficult  to  pick  its 
leaves  than  those  of  the  Mulberry,  and  I  should  not  advise  its  cultiva- 
tion merely  as  Silk-worm  food. 

What  is  said  of  the  Osage  Orange  is  based  upon  a  very  extended  ex- 
perience, and  I  would  not  only  emphasize  the  fact  of  the  value  of  this 
plant,  but  also  of  the  neceesity  of  the  careful  selection  of  Maclura  leaves, 
especially  during  the  last  two  ages  of  the  worm.  I  have  found  that 
after  the  third  age  time  is  saved  by  using  the  twigs,  first  taking  care  to 
clip  off  the  spines,  which  is  rapidly  done  by  means  of  a  pair  of  scissors.  In 
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using  twigs  instead  of  leaves,  the  tender  tips  of  the  current  year's  growth 
should  be  cut  off  with  the  spines.  I  have  found  this  method  of  feeding 
to  have  decided  advantages  (though  contrary  to  all  custom  in  Europe, 
where  the  twigs  and  branches  of  the  Mulberry  are  too  valuable  to  be 
constantly  pruned),  for  it  not  only  allows  more  air  to  circulate  as  the 
food  accumulates,  but  it  gives  the  worms,  as  they  grow  in  size,  an  op- 
portunity of  clambering  about,  which  they  do  not  have  to  the  same  ex- 
tent where  leaves  alone  are  used.  In  adding  the  new  meal  there  is, 
also,  where  twigs  are  used,  less  danger  of  the  transfer  paper  pressing 
injuriously  upon  the  worms  beneath. 

Should  the  worms,  from  whatever  cause,  hatch  before  either  Mulberry 

or  Osage  Orange  leaves  can  be  obtained,  they  may  be  quite  successfully 

fed,  for  a  few  days,  upon  well-dried  lettuce  leaves.    It  will,  however,  be 

'worse  than  a  waste  of  time  to  attempt  to  feed  them  entirely  on  these 

leaves,  or,  in  fact,  on  any  other  plants  than  the  two  here  recommended. 
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GLOSSARY  OF  TERMS   USED, 

Age  .•  The  interval  between  hatching  and  first  molt,  between  any  two  molts,  or  between  ibe  last  larrtl 

molt  and  spinning. 
Alimentary  canal .-  The  food  canal ;  a  straight,  simple  tabe,  ranning  from  one  end  of  the  body  to  the 

other,  and  which  it  is  impossible  to  sabdlvide  into  gullet,  stomach,  and  intestine. 
Alkaline :  Having  the  opposite  reactions  to  an  acid. 
Anal  horn :  The  horn  npoD  the  posterior  end  of  the  body  of  the  worm. 
AnniMtU:  Those  races  which  prodace  bat  one  brood  in  a  year. 
A  nlenncB :  The  feathery  feelers  upon  the  head  of  the  moth. 
Bacillus:  A  microscopical  vegetable  organism,  often  cansing  disease. 
Bivoltine:  Those  races  producing  two  broods  in  one  year. 

Bombycidce:  The  &mily  of  moths,  commonly  known  as  "spinners,"  to  which  the  Silk-worm  moth  be- 
longs. 
Bnlrytie  beteeiana :  The  fungus  causing  muscardine. 
Brin:  The  French  term  for  a  single  thread  from  the  cocoon. 
CarneouM:  Flesh-colored. 

Choked  cocoom :  A  term  applied  to  those  cocoons  in  which  the  chrysalis  has  been  killed. 
ChloTophyl :  The  green  coloring  matter  of  leaves. 
Chrysalis:  The  third  or  restful  state  of  the  insect,  or  that  between  the  worm  and  the  moth,  inclosed 

in  the  cocoon. 
Cocoon :  The  silken  coveting  with  which  the  worm  surrounds  itself  before  passing  into  the  chrysalis 

state. 
Cocoonery :  The  name  applied  to  a  room  or  building  where  cocoons  are  dried  after  being  choked. 
Corpuscle:  A  microscopic  parasitic  organism  causing  the  disease,  p6brine. 
Croisure :  The  twist  to  which  the  silk  thread  is  submitted  in  reeling. 
Dacey:  A  Bengalese  race  of  worms  producing  eight  broods  each  year. 
Detent :  A  stop  which  locks  and  unlocks  the  wheels  in  clock-work. 
Dorsal  vessel :  The  heart,  extending  from  one  end  of  the  body  to  the  other.  Just  under  the  skin  of  the 

back. 
£ehevette:  A  small  skein  of  silk  of  a  determined  length,  the  weight  of  which  determiaes  its  aise 

number. 
Epizootic :  A  term  having  the  same  significance  with  lower  animals  as  epidemic  with  man. 
^prouvetts:  A  reel  supplied  with  a  counter  upon  which  6chevettes  are  measnred. 
FaUer:  A  small  lever,  over  which  a  thread  runs,  and  whicIi,upon  the  breaking  of  the  thread,  £ill>i 

thus  stopping  the  mechanism  through  the  action  of  a  detent  to  which  it  is  attached, 
FU :  The  French  term  for  the  combined  threads  as  they  come  from  the  reel. 
Ferment :  Micro-organism  causing  fermentation. 
Fibrine:  An  organic  compound  forming  the  base  of  the  silk  filament. 
Filature :  The  French  name  for  reeling  establishment. 
Flaceidity :  A  Silk- worm  disease  characterized  in  the  text,  Chapter  V. 
Flaeherie :  The  French  name  for  flaceidity. 
Floss  sUk :  Silk  made  from  the  loose  material  of  the  outer  cocoon  and  from  pierced  cocoons,  etc   It  is 

carded  and  spun  like  cotton  or  wool. 
Fresh  cocoons :  Cocoons  that  have  not  been  choked. 
Qattine :  An  old  name  for  a  mild  phase  of  the  disease  known  as  p6brine.    Maillot  thinks  that  it  is  a 

form  of  flaceidity. 
Orasserie :  A  Sillc-worm  disease  allied  to  Jaundice.    It  is  described  in  Chapter  Y. 
Qreeneoeoons:  A  name  frequently  applied  to  fresh  or  nnchoked  cocoons.    Should  be  avoided,  exo^ 

where  it  has  reference  to  cocoons  of  a  green  color. 
Oreens :  A  name  applied  to  those  races  making  cocoons  of  a  greenish  tint. 
Integument:  Skin  or  outer  covering. 
Japonica  ••  A  variety  of  the  White  Mulberry. 
L<ibium :  The  under  lip,  upon  which  is  situated  the  spinneret. 
Larva :  The  second  or  worm  state  of  the  insect. 
Lepidoptera :  Kame  of  the  order  to  which  the  Silk- worm  belongs. 
Lusettes:  A  name  applied  to  the  worms  which  die  from  being  unable  to  molt. 
Magnanerie :  The  name  applied  to  the  room  or  building  need  for  the  rearing  of  wonna. 
MicTopyle :  The  opening  in  the  egg  of  the  Silk- worm  moth  through  which  the  fecundating  liquid 

enters. 
Moretti :  A  variety  of  the  White  Mulberry  discovered  in  1816  by  Professor  Moretti,  of  Paria. 
Mori:  The  scientific  specific  name  for  the  Silk- worm. 
Morus:  The  botanical  generic  name  of  the  Mulberry. 

MultxeauHs:  A  variety  of  the  White  Mulberry.  ^^-^  ^  , 

Muscardine:  A  Silk-worm  disease  of  a  fungus  nature,  characteri/.e(1  in  the  text,  Chapter^*lC 


Gl 

8pinner$t:  A  tube  projecting  from  the  lower  lip,  and  through  which  the  silk  iMues. 

Orgamine :  Highly  twisted  thrown  silk  used  in  the  woof  in  woaviBg. 

Ovipo»iting:  Laying  the  eggs. 

Pibritu :  A  Silk- worm  disease  characterized  in  the  text,  Chapter  V. 

Pod :  The  compact  portion  of  the  cocoon,  which  is  used  for  reeling  purposes. 

FolycolUnt :  A  term  applied  indiscriminately  to  all  races  which  produce  more  than  one  brood  in  a 

year.  ^ 

Pro-ltgt :  The  ten  non-jointed  legs  under  the  sixth,  seventh,  eighth,  ninth,  and  last  joints  of  the  body 

of  the  worm. 
Ptorospermice :  Scientific  name  for  the  floating  corpuscles  in  the  bodies  of  worms  affected  by  p6briue. 
QuadrivoUin* :  Those  races  which  produce  four  broods  in  one  year. 
JRaw  silk :  Silk  reeled  from  the  cocoons  l>efore  being  thrown  and  woven. 
Rosea :  A  variety  of  the  White  Mull>erry. 
Seed :  The  eggs  in  bulk. 
Sericaria :  A  generic  name  proposed  by  Latreille,  and  to  which  the  Silk*worm  is  referred  by  modern 

writers. 
8ickihe$9 :  The  period  of  molting. 

Spiradet :  The  breathing-holes  of  the  insect ;  one  row  of  nine  down  each  side  of  the  body. 
Spores :  The  germinating  seed  of  fungi. 

TaveUette :  A  small  pulley  used  in  the  Italian  system  of  reeling. 
^rown  silk:  Silk  which  has  been  submitted  to  the  operations  following  spinning  or  reeling.    It  is 

cUissed  an  tram  and  or;;anzine. 
Trachea:  The  breathiug-lube  of  an  insect. 

Train :  Slightly  twisted  thrown  silk  used  in  the  warp  in  weaving. 
Tran»/orniati<m :  The  change  from  one  state  to  another,  as  from  worm  to  chrysalis  or  fh>in  chrysalis  to 

moth. 
TrevoUins :  Those  races  of  Silk- worms  of  which  there  are  three  broods  in  one  year. 
VtUUus  •  The  yolk  of  an  egg. 
Whites:  Those  varieties  having  white  cocoons. 
TeUows:  Those  varieties  having  yellow  cocoons. 
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EXPLANATION  TO  PLATES. 
PLATE  I. 

SILK-WORMS  AFPKCTKD   BY   I'<^:BRINE   AND   FLACCIDITY  (AFTER  PASTEUR). 

A,  B,  C',  D,  Silk- worms  affi'ctwl  with  pdbrine,  showing  the  spots  of  the  disease.  On 
the  eighth  joint  of  the  worm  A  will  be  seen  a  wound  which  is  distiugaishable  by  its 
clear-cut  e<l<;t'8. 

E,  F,  G,  worms,  after  death  from  flaccidity.  G  shows  the  worm  just  after  death, 
fitill  retaining  ail  of  its  outward  perfection  of  form.  At  P  the  worm  has  begun  to 
shrivel,  while  at  E  the  blackening  caused  by  putrefaction  is  shown. 

PLATE  II. 

P^:BRINK  CORPl'SCLK8  OF    SILK-WORM  MOTH    HIGHLY    MAGNIFIED  (AFTER  PASTEUR). 

(The  white  ovoid  bodies  are  these  corpuscles.) 
62 
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Choking  the  chrysalis.  47 
Chrysalis  of  Silk-worm,  14 

Doscription  of,  14 
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Methods  of  choking,  47 
Cocoon  of  Silk- worm,  14 

Description  of,  14 

Constricted,  14 
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Cocoons: 

Assorting,  31,  40 

Cooking,  brushing,  and  purging,  50 

Doable,  30 

Form  of,  indicating  sex  of  moth,  44 

Gathering,  30 

Loss  of  weight  in  drying.  31 

Profits  of  producing,  6 
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Selecting  for  reproduction,  43 
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Davril  cocooning  ladder,  25 
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Flacherie,  36 
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Elasticity  and  tenacity  of  raw  silk,  54 
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Internal  symptoms,  37 
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Theories  of  its  cause,  39 
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Cocooning  ladder,  24 
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Importation  of  raw  silk  in  the  United  States,  2 

Import  duty  on  raw  silk  recommended,  2 
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Means  of  preventing  it.8  spread,  33 
Symptoms,  33 
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Development  of,  12 
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Silk-worm  moth,  •««  M     i  of  the  Silk-wonn 
SimnltaneoDs  moltin;.     ipOTtmce  of,  27 
Small-leaved  Mulberry,  j6 
Spun  silk,  49 
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Transfer  tray,  24 

Transferring  worms,  28 

CJji,  parasite  of  silk- worms,  32 

White  Mulberry  tree,  56 

Wintering  and  batching  the  eggs,  17 

Atmosphere  in  which  they  should  be  kept,  17 

Incubators,  19 

Method  of  hatohlngtheeggs,  18 

Temperature  at  which  they  should  be  kept,  17 
Worm,  tee  Silk-worm 
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LETTER  OF  SUBMITTAL 


U.  8.  Dbpabtment  op  Agbioultubb, 

Division  op 'Entomology, 
Washington^  D.  C,  March  16, 1887. 
Sir  ;  I  have  the  honor  to  submit  for  pnblication  Bulletiu  No.  10  of 
this  DivisioD,  being  an  account  of  the  more  important  insects  which  de- 
foliate our  shade  trees.  While  of  interest  to  other  sections  of  the 
coantry,  it  has  been  prepared  primarily  to  supply  the  constant  demand 
for  information  by  residents  of  the  National  Capital.  In  the  series  of 
Bulletins  of  this  Division  it  takes  the  place  of  one  on  <^  Bird  Migration 
in  the  Mississippi  Valley,"  announced  a  year  ago,  and  which,  since  the 
creation  of  the  separate  Division  of  Ornithology  and  Mammalogy,  I 
have  thought  best  to  leave  out  of  the  series  from  the  Entomological 
Division,  especially  as  Dr.  Merriam,  the  Ornithologist,  has  greatly  am- 
plified it 

Respectfully, 

0.  V.  RILEY, 

Entomologist. 
Hon.  Norman  J.  Colman, 

Commissioner  of  Agriculture. 
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INTRODUCTION. 


Though  all  four  of  the  iusects  considered  in  this  Bulletin  have  been 
studied  in  years  gone  by  and  have  been  treated  of  in  various  publica- 
tionsy  yet  some  facts  of  interest  are  recorded  here  for  the  first  time. 
The  article  on  the  Elm  Leaf-beetle  is  reproduced  from  Bulletin  Ko.  6, 
which  has  been  for  some  time  out  of  print.  Those  on  the  Bag-worm 
and  on  the  Tussock-moth  are  condensed  from  our  First  Report  as  State 
Entomologist  of  Missouri,  published  in  1868,  and  from  later  writings, 
and  that  on  the  Fall  Web- worm  is  made  up  from  the  Third  Report  of 
that  series  for  1870,  but  contains  much  that  is  new  and  especially  ap- 
plicable to  the  District  of  Columbia,  the  quoted  portions  being  taken 
in  advance  from  our  forthcoming  report  to  the  Department.  The  Bul- 
letin concludes  with  some  facts  and  suggestions  which  are  also  of  local 
interest  and  have  been  elicited  by  the  exceptional  concern  shown  by 
the  people  of  Washington  in  the  caterpillar  nuisance.  Some  portions 
of  this  part  of  the  Bulletin  have  been  given  for  publication  to  the 
WasUington  Evening  Star, 

In  treating  of  the  means  of  preventing  the  injury  and  of  preserving 
the  foliage  of  our  trees  we  have  gone  into  details  as  to  the  most  impor- 
tant means  in  considering  the  first  species,  or  the  Elm  Leaf-beetle,  so  as 
to  avoid  repetition,  and  later,  in  connection  with  the  fourth  species  or 
Pall  Webworm,  referred  briefly  to  other  methods. 

0.  V.  R. 
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SHADE  TREES  AND  THEIR  INSECT  DEFOLIATORS. 
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FOUR  PRINCIPAL  LEAFEATER8. 

There  are  four  insects  principally  concerned  in  the  defoliation  of  the 
shade  trees  in  the  city  of  Washington.  They  are :  (1)  The  Imported 
Elm  Leaf-beetle  {Oaleruca xanthomelcena) }  (2), the  Bag- worm  {Thyrtdop- 
teryx  ephemerceformis);  (3)  the  White-marked  Tnssock-moth  {Orgyia 
leucostigma)',  and  (4)  the  Fall  Web- worm  {Hyphantria cunea). 

THE  IMPORTED  ELM  LEAF-BEETLE. 

(Oaleruca  xanthomelcena*  Schrank.) 

The  depredations  of  this  pest  have  now  become  widely  extended 
throughout  the  Northeastern  States^  rendering  almost  worthless  and 
unsightly  those  most  valuable  shade  trees  of  our  cities — the  elms.  As 
its  injuries  are  so  far  unknown  in  the  Mississippi  Valley,  the  blighted 
appearance  of  the  elms  on  the  Department  grounds  in  midsummer,  and 
especially  of  the  European  varieties,  at  once  attracted  our  attention 
when  we  first  came  to  Washington,  and  a  aeries  of  experiments  was  be- 
gun with  a  view  of  checking  the  ravages  of  the  insect.  The  excellent 
opportunites  thus  offered  for  experiment  and  study  have  since  been  im- 
proved, and,  with  some  prefatory  passages  in  relation  to  the  history 
and  habits  of  the  beetle,  we  will  give  the  practical  results  reached. 

AN  IMPORTATION  FBOM  EUEOPB. 

This  beetle  has  done  great  mischief  in  the  Old  World,  especially  in 
Germany  and  France,  and  it  is  very  important  that  the  public  know 
the  best  method  of  coping  with  it  here.  According  to  Glover,  it  was 
imported  as  early  as  1837.  Its  distribution  was  formerly  confined  to 
limited  areas  near  the  coast,  and  its  earlier  attacks  were  notably  aboat 
Baltimore  and  New  Jersey. 

HABITS  AND  NATURAL  HISTOBY. 

The  general  characteristics  of  this  insect  have  been  pretty  well  stud- 
ied abroad.  Mr.  E.  Heegerf  has  given  an  excellent  account  of  its 
life-history,  with  a  detailed  description  of  the  larva  and  figures  illus- 


*  This  is  the  Guleruoa  craUegi  Forst.,  and  O,  calmarienait  Fabr.    In  Crotch's  Check- 
list it  appears  as  Galerucella  xanthomelcena. 
t  Seventieth  contribation  to  the  natnral  history  of  insects.    Sitzungsberichte  der 

kais.    Ac.  Wiss.,  Wien,  1858,  vol.  29.  i     i  n  .. ,  ,,- 

*  '  *  Digitized  by  VjUUyiC 


THE   IMPORTED   ELM   LEAF-BEETLE.  9 

tratiDg  larva  and  papa,  and  anatomical  details.  More  recently  M. 
Maurice  Girard*  has  given  a  rather  poor  wood-cut  illnstration  of  the  in- 
sect and  its  work,  with  the  leading  facts  concerning  its  nomenclature 
and  natural  history  as  observed  in  Europe.  Biological  notes  on  the  in- 
sect have  also  been  given  by  Leinweberf  and  Kollar.| 


Fio.  l.^GaUrvca  xanthcmelana;  a,  eggs;  b,  laixip;  e.  adult;  e.  esBB  (enlarged);/,  acTiIpture  of 
®fC|C«;  9«  larvft  (enlarged) :  h.  side  view  of  greatly  enlarged  segment  of  larva;  i,  dorsal  view  of  same; 
i,  pops  (enlarged) ;  k,  beetle  (enlarged) ;  {,  portion  of  elytron  of  beetle  (greatly  enlarged). 

In  our  country  the  life-history  of  the  insect  and  its  injury  have  been 
referred  to  by  Harris,  Pitch,  Morris,  Walsh,  and  ourselves,  while  the 
agricultural  papers  contain  numerous  references  to  the  injury  inflicted 
by  the  insect.  The  perfect  beetle  has  often  been  described  in  systematic 
works  on  Coleoptera. 

For  these  reasons  we  deem  it  unnecessary  to  enter  here  into  a  detailed 
description  of  the  beetle  and  its  earlier  stages,  but  content  ourselves 
with  pointing  out  the  more  obvious  characters,  alluding  to  such  facts  of 
the  life-history  as  are  necessary  to  a  full  understanding  of  the  nature  of 
the  remedies  to  be  applied  for  this  pest. 

The  eggs  are  deposited  in  an  upright  position  upon  the  under  side  of 
the  leaves  (Fig.  1  a),  always  in  a  group,  consisting  generally  of  two, 
rarely  three,  more  or  less  irregular  rows.    The  individual  eggs  are  close 


*  Note  Bur  la  Gal^mque  de  Forme,  Bull,  d'lnsectologie  Agricole,  VIII,  pp.  11^116. 

t  VerhaDdluDgen  zool.-bot.,  Ges.,  Wien,  1856,  VI,  Sitzb.,  pp.74,  75. 

I  Op.  cit,  1858,  VIII.  pp.29,  30.  ^'9'^'^^^  by  VjUU^lt: 
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together  in  each  group  (Fig.  1  e,  magnified),  and  so  firmly  fastened  to 
the  leaf  that  they  can  only  be  detached  with  great  care  without  break- 
ing the  thin  and  brittle  shell.  The  number  of  eggs  in  each  group 
varies  from  four  or  five  to  twenty  or  more.  Very  rarely  only  three  eggs 
are  seen  in  one  group,  but  we  never  found  less  than  that  number.  The 
^gg  itself  is  oblong,  oval,  obtusely,  but  not  abruptly,  pointed  at  tip, 
of  straw-yellow  color,  its  surface  being  opake  and  beautifully  and 
evenly  reticulated,  each  mesh  forming  a  regular  hexagon,  as  shown, 
highly  magnified,  in  Fig.  1  /.  The  form  of  the  eggs  is  not  quite  con- 
stant, some  of  them,  especially  those  in  the  middle  of  a  large  group, 
being  much  narrower  than  others.  The  duration  of  the  egg-state  is 
about  one  week. 

The  general  shape  of  the  larva  is  very  eloDj^te,  almost  oylindrioal,  and  diatinotly 
tapering  posteriorly  in  the  early  stages,  hat  less  convex,  and  of  nearly  equal  width 
T7hen  mature.  The  general  color  of  the  young  larva  is  yellowish-black,  with  the  black 
markings  comparatively  larger  and  more  conspicuous,  and  with  the  hairs  arising  from 
these  markings  much  longer  and  stiffer  than  in  the  full-grown  larva.  With  each 
consecutive  molt  the  yellow  color  becomes  more  marked,  the  black  markings  of  lees 
•extent  and  of  less  intense  color,  and  the  hairs  much  shorter,  sparser,  and  lighter 
in  color.  A  nearly  full-grown  larva  is  represented  in  Fig.  1  g^  and  in  this  the  yeUow 
•color  occupies  a  wide  dorsal  stripe  and  a  lateral  stripe  each  side.  The  head  (except- 
ing the  month  parts  and  anterior  margin  of  the  front),  the  legs  (excepting  a  ring 
around  the  trochanters),  and  the  posterior  portion  of  the  anal  segment,  are  always 
black.  The  first  thoracic  segment  has  two  large  black  spots  on  the  disk,  of  varying 
extent,  and  often  confluent.  The  following  segments  (excepfing  the  anal  segment) 
are  dorsally  divided  by  a  shallow  transverse  impression  into  two  halves,  and  the  black 
markings  on  these  halves  are  arranged  as  follows:  Two  transversal  doroal  markings, 
usually  confluent,  as  shown  in  our  figure;  two  round  and  sublateral  spots;  the  tips  of 
the  lateral  tubercles  are  also  black.  The  abdominal  joints  of  the  ventral  surface  have 
-each  a  transverse  medial  mark,  and  two  round  sublateral  spots  of  black  color.  Stig- 
mata visible  as  small  umbilicate  spots  between  outer  sublateral  series  of  dorsal  mark- 
ings and  lateral  tubercles.  The  yello.w  parts  of  the  upper  side  are  opake,  but  those 
of  the  under  side  shining.  The  black  markings  are  polished,  piliferons,  and  raised 
above  the  remaining  portions  of  the  body. 

The  larvae  are  destructive  to  the  foliage  from  the  month  of  May  until 
August.  They  have  about  two  weeks  of  active  life  between  the  egg 
and  pupa  states.  During  this  time  they  prey  upon  the  leaves,  which 
become  skeletonized,  leaving  the  venation,  and  commonly  a  certain 
portion  of  the  flesh  of  the  leaf,  which  becomes  rust-brown.  They  undergo 
four  molts,  respectively  observed  at  Washington  on  July  15  (at  hatch- 
ing) 20,  23,  and  29  (pupation).  When  full  grown  they  descend  to  the 
ground  and  change  to  pupa  under  whatever  shelter  is  near  to  the  base 
of  the  tree. 

The  pupa  (Fig.  1  j)  is  of  a  brighter  color  than  the  larva,  oval  in  shape, 
and  strongly  convex  dorsally.  It  is  sparsely  covered  with  moderately 
long  but  very  conspicuous  black  bristles,  irregularly  arranged  on  head 
and  thorax,  but  in  a  transverse  row  on  each  following  segment.  The 
pupa  state  lasts  about  from  6-10  days. 

The  perfect  beetle  (Fig.  1  c,  natural  size ;  k  magnified)  resembles  somewhat  in  ap- 
pearance the  well  known  striped  cucumber-beetle  (Diahrotloa  vitiata)^  but  is  at  onoe 
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distingaished  by  the  elytra  not  being  striate-panotate  bat  simply  rugose,  the  sculpt- 
ure under  high  magnifying  being  represented  in  Fig.  1 1,  The  color  of  the  upper  side 
is  pale  yellow  or  yellowish-brown,  with  the  following  parts  black :  on  the  head  a 
frontal  (often  wanting)  and  a  vertical  spot;  three  spots  on  the  thorax ;  on  the  elytra 
a  narrow  stiipe  along  the  suture,  a  short,  often  indistinct  scutellar  stria  each  side, 
and  a  wider  humeral  stripe  not  reaching  the  tip.  Under  side  black,  pro  and  meso- 
sternum  and  legs  yellow,  femora  with  a  black  apical  spot.  Upper  and  under  side 
covered  with  very  fine,  short,  silky  hairs.  In  newly-hatched  individuals  the  black 
markings  have  a  greenish  tint ;  the  humeral  stripe  varies  in  extent. 

The  beetle  assists  the  larva  in  its  destructive  work,  bat,  as  usual  in 
such  cases,  the  damage  done  by  the  perfect  insect  is  small  when  com- 
pared with  that  done  by  the  larva.  There  are  three  or  four  annual 
generations  of  the  insect,  according  to  the  character  of  the  season.  In 
the  month  of  September  the  beetles  prepare  for  hibernation,  seeking 
shelter  in  hollow  trees,  in  the  ground,  under  old  leaves,  &c.,  and  re- 
main dormant  until  the  following  spring. 

REMEDIES. 

M.  Girard  says : 

There  is  no  other  means  of  destruction  than  to  jar  the  branches  over  cloths  to  collect 
the  larvffi  and  adults  which  fall.  It  is  also  possible  when  they  are  on  the  ground  to 
distribute  on  them  boiling  water  or  steam,  or  even  quick-lime  or  solution  of  sulpho- 
carbonate  of  potassium. 

In  our  own  country  much  more  has  been  accomplished  toward  prac- 
tically combating  this  insect. 

In  the  U.  S.  Agricultural  Report  ot  1867,  Glover  suggested  the  use 
of  oil  and  tar  gutters  and  other  barriers  surrounding  the  base  or 
the  body  of  the  tree,  devices  similar  to  those  used  against  the  canker- 
worm  and  codling-moth.  He  then  and  afterward  (1870)  recommended 
<'to  place  around  each  tree  small,  tight,  square  boxes  or  frames,  a  foot 
or  18  inches  in  height,  sunk  in  the  earth  ;  the  ground  within  the  in- 
closure  to  be  covered  with  cement,  and  the  top  edge  of  each  frame  to 
be  covered  with  broad,  projecting  pieces  of  tin,  like  the  eaves  of  ahouse 
or  the  letter  T,  or  painted  with  some  adhesive  or  repellant  substance, 
as  tar,  &c.  The  larvae  descending  the  tree,  being  unable  to  climb  over 
the  inclosure,  would  change  into  helpless  pupse  within  the  box,  where 
they  could  daily  be  destroyed  by  thousands.  Those  hiding  within  the 
crevices  of  the  bark  of  the  trunk  could  easily  be  syringed  from  their 
hiding  places."  (U.  S.  Agricultural  Report,  1870,  pp.  73,  74.)  These 
boxes  were  carefully  tested  at  this  Department,  and  they  worked  as 
described.  While  coal-tar  and  other  adhesives  were  recommended,  we 
have  found  scalding-hot  water  most  convenient  for  destroying  the  in- 
sects that  accumulate  in  the  inclosure  or  upon  the  ground  elsewhere. 
Where  branches  are  low  and  droop  near  the  ground  some  of  the  larvse 
descend  the  wrong  way  and  fall  ofiT,  but  shade  trees  should  not  be  al- 
lowed to  grow  in  this  low,  drooping  manner,  and  under  all  ordinary 
circumstances,  where  the  branches  are  not  severely  jarred  to  encour- 
age the  insects  to  drop,  the  larvae  will  descend  ^[^  Hl^b^CMiu^M:^" 
come  captured  in  the  devices  here  noticed.  i  i  z     y  g 
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Mr.  Glover  regarded  the  papa  state  as  the  most  favorable  in  which 
to  kill  the  insect,  as  it  can  then  be  easily  crushed  or  scalded.  Con- 
cerning the  tobacco  treatment  he  adds  that  '^syringing  the  trees  with 
strong  tobacco  water  has  been  tried  with  some  good  effect,  but  the 
larvflB  not  touched  by  the  fluid  are  merely  knocked  down  by  the  concus- 
sion, and,  if  nearly  ready  to  change  into  pnpse,  effect  their  transforma- 
tion where  they  fall." 

In  this  connection  we  cannot  do  better  than  quote  what  we  published 
in  1880*  in  reply  to  certain  statements  by  Dr.  J.  L.  Le  Conte,  as  fol- 
lows: 

AneDt  GaUruca  xanthomelcenaj  wbicb  is  becoming  more  destractive  eacb  successive 
year  to  tbe  sbadeelms  in  our  northern  towns,  a  correspondent  mentions  tbe  following 
facts: 

1.  Tbe  trees  are  not  all  attacked  at  tbe  same  time,  bat  tbe  insect  seems  to  break 
ont  from  a  center,  gradually  destroying  tbe  more  remote  trees,  so  tbat  isolated  trees 
remain  comparatively  f^ee. 

2.  After  applying  a  band  (saturated  witb  fisb-oil,  petroleum,  &c.)  to  some  trees 
wbicb  were  about  balf  denuded,  found  hundreds  of  tbe  worms  stopped  botb  in  ascend- 
ing and  descending  tbe  trees. 

He  also  propounded  tbe  following  query : 

3.  Do  tbe  beetles  hibernate  in  the  ground,  so  tbat  they  can  be  poisoned,  or  are  they 
perpetuated  only  by  tbe  eggs  on  tbe  trees : 

Allow  me  to  add  tbe  following  subjects  for  investigation  as  necessary  to  tbe  devis- 
ing of  proper  remedies  against  this  foreign  invader: 

4.  How  soon  do  tbe  insects  appear  in  tbe  spring;  bow  rapidly  do  they  propagate; 
and  what  time  is  passed  in  eacb  stage  of  development  f 

5.  Are  tbe  larvse  and  beetles  eaten  by  insectivorous  birds,  or  are  they  protected  by 
offensive  secretions,  as  is  tlie  case  witb  Doryphora  lO-Uneatay  Orgyia  lenoosHgma,  and 
several  other  noxious  insects  f 

6.  What  proportion  of  tbe  brood  hibernates,  and  in  what  stage,  pupa  or  perfect 
insect,  and  where  f 

If  tbe  materials  for  furnishing  answers  to  these  questions  are  not  yet  within  yoor 
reacli.  will  yon  kindly  direct  the  attention  of  some  of  your  trusty  observers  to  tbe 
subject,  so  ihfit  persons  interested  in  tbe  preservation  of  tbe  shade  trees  which  are  so 
justly  esteemed  may  be  properly  instructed  as  to  the  measures  to  l>e  adopted  during 
tbe  next  summer. 

Very  truly,  yours, 

J.  L.  Lk  conte, 

Philadelphia,  Pa, 

Tbe  above  inquiries  were  received  from  our  esteemed  correspondent  f  ome  time  since, 
and  we  employ  them  as  a  ready  means  of  giving  our  experience  with  tbe  beetle. 

For  tbe  benefit  of  tbe  general  reader  it  may  be  remarked  that  the  natural  history 
of  this  Elm  Leaf-beetle  is  quite  similar  to  tbat  of  tbe  well-known  Colorado  Potato- 
beetle  and  of  tbe  Grape-vine  Flea-beetle.  Tbe  only  deviation  in  the  Elm  Leaf-beetle 
is  in  tbe  mode  of  pupation,  which  rarely  takes  place  in  tbe  ground,  unless  this  be 
very  friable,  but  at  tbe  base  of  the  tree  or  under  any  shelter  that  may  present  itself 
near  tbe  trees,  such  as  old  leaves,  grass,  &c, 

(1)  Tbe  phenomenon  here  described  is  doubtless  due  to  the  gradual  increase  in 
spring  from  one  or  more  females. 

(3  and  6)  Like  most,  if  not  all,  Chrysomelidai,  the  Elm  Leaf-beetle  hibernates  in  the 
perfect  state.    As  places  suitable  for  hibernation  abound^  any  attempt  to  suocessfoUy 


*  American  Entomologist^  December,  1880,  pPi9®lQd  by  VjUU^IC 
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fight  this  pest  in  winter  time,  with  a  view  of  preventing  its  ravages  the  subsequent 
season,  will  prove  fruitless.  A  large  proportion  of  the  hibernating  beetles  doubtless 
perish,  since  the  insect  is  comparatively  scarce  in  the  earlier  part  of  the  season. 

(4  and  5)  The  beetles  fly  as  soon  as  spring  opens,  and  we  have  observed  the  first 
larvsB  early  in  May,  in  Washington,  D.  C,  or  some  time  after  the  elm  leaves  are  fully 
developed.  The  ravages  of  the  insect  begin  to  be  apparent  with  the  second  genera- 
tion of  larvse,  which  appear  in  June. 

In  1878  we  made  many  notes  and  experiments  on  the  species,  and  the  development 
of  the  third  and  most  injurious  generation  occupied  about  one  month.  The  numerous 
pup»,  which  in  the  latter  part  of  August  were  to  be  found  under  the  trees,  were 
mostly  destroyed  that  year,  partly  by  continuous  wet  weather  prevailing  at  the  time, 
partly  by  the  many  enemies  of  the  insect.  Among  these  there  are  PlatynvLg  puncH- 
formis  and  Quediua  molochinus,  which  feed  on  the  full-grown  larvsD  when  these  retire 
for  pupation,  and  also  on  the  pnpse.  The  larva  of  a  Chry$opa  (probably  C.  rufilabris) 
feeds  upon  the  eggs  of  the  Galeruca  ;  BeduviuB  novenarius  sucks  both  beetles  and  larvse 
on  the  leaves,  while  Mantis  Carolina  preys  upon  the  beetle.  Of  the  numerous  other 
insects  found  among  the  pupse  under  the  trees,  e.  g,  Tachifporut  Joco8u$,  sundry  spiders, 
myriapods,  &c.,  several  are  doubtless  enemies  of  the  GaUruca,  though  we  have,  as  yet, 
no  proof  of  the  fact.  Many  birds  were  observed  on  the  trees  infested  by  the  beetles, 
but  the  English  sparrow,  which  was  the  most  numerous,  did  not  feed  on  the  insect 
in  any  stage  of  growth. 

The  only  method  of  warfare  against  this  pest  recommended  by  European  writers  is 
to  jar  the  larvsD  down  onto  sheets,  ancPthen  in  one  way  or  another  to  destroy  them. 
This  may  answer  for  young  trees,  but  is  then  tedious  and  but  partial.  We  found  that 
the  quickest  and  most  satisfactory  way  of  destroying  the  insect  and  protecting  the 
trees  was  by  the  use  of  Paris  green  and  water  in  the  manner  frequently  recommended 
in  these  columns,  and  Loudon  purple  will  evidently  prove  just  as  effectual  and 
cheaper.  The  syringing  cannot  be  done  from  the  ground  except  on  very  young  trees, 
though  a  good  fountain  pump  will  throw  a  spray  nearly  liO  feet  high.  Larger  trees 
will  have  to  be  ascended  by  means  of  a  ladder  and  the  liquid  sprinkled  or  atomized 
through  one  of  the  portable  atomizers,  like  Peck's,  which  is  fastened  to  the  body  and 
contains  3  gallons  of  the  liquid. 

The  mode  of  pupation  of  the  insect  under  the  tree,  on  the  surface  of  the  ground, 
beneath  whatever  shelter  it  can  find*  or  in  the  crevices  between  the  earth  and  the 
tmnk,  enables  us  to  kill  vast  numbers  of  the  pupa)  and  transforming  larvie  by  pour- 
ing hot  water  over  them.  We  found  that  even  Paris-green  water  poured  over  them 
also  killed.  If  the  trees  stand  on  the  sidewalk  of  the  streets  the  larvse  will  go  for 
pupation  in  the  cracks  T>etween  the  bricks  or  at  the  base  of  the  tree,  where  they  can 
also  be  killed  in  the  same  way.  This  mode  of  destruction  is,  take  it  all  in  all,  the 
next  most  satisfactory  one  we  know  of,  though  it  must  be  frequently  repeated. 

(2)  We  have  largely  experimented  with  a  view  of  intercepting  and  destroying  the 
larvte  in  their  descent  from  the  tree.  Troughs,  such  as  are  used  tor  canker-worms, 
tarred  paper,  felt  bands  saturated  with  oil,  are  all  good  and  the  means  of  destroying 
large  numbers.  Care  must  be  taken,  however,  that  the  oil  does  not  come  in  contact 
with  the  trees,  as  it  will  soon  kill  them,  and  when  felt  bandages  are  used  there  should 
be  a  strip  of  tin  or  zinc  beneath  them.  The  trouble  with  all  these  intercepting  de- 
vices, however,  is  that  many  larvae  lot  themselves  drop  down  direct  from  the  tree  and 
thus  escap^destruction. 

In  conclusion  we  would  remark  that  it  is  highly  probable  that  Pyrethrum  powder 
stirred  up  in  water  might  be  successfully  substituted  for  arsenical  poisons,  but  experi- 
ments in  this  direction  have  not  yet  been  made.  From  experiments  we  have  made 
with  dry,  unmixed  powder,  we  found  that  it  aftects  very  quickly  the  larva,  pupa, 
and  the  perfect  insect,  but  in  order  to  be  applied  on  a  large  scale  and  on  large  trees 
the  powder  must  of  course  be  mixed  in  water.  There  is,  however,  no  danger  in  the 
judicious  use  of  the  arsenical  liquids  upon  shade  trees.  Digitized  by  VjOOy  It^ 
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MORE  RECENT  EXPERIENCE  AT  THE  DEPARTMENT. 

The  more  recent  experience  in  the  destraction  of  this  Galeruca  on  the 
Department  grounds  may  now  be  sammed  ap,  the  experimenta  having 
been  intrusted  to  Dr.  Barnard. 

Past  History  of  the  Elms  in  question. — According  to  Mr.  William  Saund- 
ers, of  this  Departm^t,  these  trees  have  been  annually  attacked  by  the 
European  Elm  Leaf-beetle  since  they  were  planted  ten  years  ago,  and 
about  one  year  in  three  the  injury  has  been  severe,  resulting  ia  their 
defoliation,  while  in  other  years,  as  in  1879  and  1880,  there  appeared 
comparatively  none.  In  some  seasons  a  second  or  autumnal  set  of  leaves 
appeared  after  the  trees  had  been  stripped,  and  in  certain  of  these  in- 
stances the  second  crop  of  leaves  became  eaten ;  but  in  all  cases  he 
thinks  the  lives  of  the  trees  have  not  seemed  to  be  endangered  and  they 
soon  repaired  the  damage  done.  His  belief  is  also  that  the  pest  did  not 
become  gradually  worse  and  worse  through  the  series  of  years  during 
which  it  has  been  observed  by  him,  still  he  regards  the  attack  of  1882^ 
as  worse  than  any  known  to  him  before  on  these  trees  or  others,  and 
he  has  noticed  the  efiTecrs  of  this  insect  since  1850,  first  in  its  earliest 
ravages  about  Baltimore,  and  later  elsewhere. 

Condition  and  Characteristics  of  the  Orove  in  1882  and  1883. — However 
it  may  be  for  the  past  history  or  future  desirability  of  certain  trees  in 
the  grove,  in  1882  many  exhibited  various  grades  of  feebleness,  and  some 
had  dying  branches.  Indeed,  a  few  of  them  had  a  very  unhealthy  as- 
pect the  previous  year  also.  Of  course  it  can  be  claimed  that  their 
unhealthy  condition  is  due  to  other  causes  than  the  insects ;  and  it  should 
be  remembered  that  most  are  foreign  species,  each  often  represented  in 
two  or  more  of  its  varieties.  Here  all  grow  on  level  ground,  whereas 
in  a  state  of  nature  some  belong  to  mountainous  localities ;  others  to 
the  damp  climate  of  England,  &c.  Therefore,  many  of  them  are  grow- 
ing under  abnormal  conditions.  They  exhibit  much  variety  in  th« 
relative  abundance,  size,  form,  and  texture  of  the  leaves.  There  is  also 
great  diversity  in  the  density  and  form  of  branching. 

Extent  of  Injury  in  1882  and  1883. — All  the  varieties  and  species  of 
elms  in  this  grove,  without  exception,  were  preyed  upon  by  the  pest  in 
1882  and  1883.  The  insect,  however,  showed  decided  preferences  for 
certain  individual  trees,  varieties,  or  species,  stripping  some  completely 
before  doing  more  than  very  slight  harm  to  the  leaves  of  others,  the 
former  becoming  completely  eaten  in  midsummer,  the  latter  not  until 
toward  the  close  of  the  season,  or  remaining  only  slightly  damaged 
until  then.  In  1882  the  leaves  were  eaten  faster  than  they  could  be  de- 
veloped, and  the  insect  continued  abundantenough  to  prevent  a  second 
crop  of  foliage  until  in  November,  when  it  became  too  cold  for  the 
leaves  and  active  insects  to  exist. 

On  these  grounds  the  southeast  side  of  each  tree  has  suffered  more 
than  the  northwest  half.  This  peculiarity  has  been  very  strongly  pro- 
nounced this  year,  1883,  on  all  the  trees  affected,  aS^up^bn  some  exarn^ 
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pies  far  more  markedly  than  upon  others.  This  oue-sidedness  is  espe- 
cially apparent  in  the  trees  which  were  the  most  severely  eaten.  Some 
trees  show  the  southeast  side  completely  devoured,  but  the  northwest 
side  only  half  consumed  and  comparatively  green.  Such  are  average 
cases. 

The  inferences  have  been,  that  the  shade,  dampness,  and  coolness 
of  the  tree  on  the  northwest  side  during  the  mOrning  is  too  unhealthy 
for  the  favorable  development  of  'the  larvae  or  of  the  eggs  deposited 
there  5  but  whether  this  be  true  or  not,  the  insect  probably  prefers  to 
deposit  chiefly  in  the  middle  of  the  forenoon,  and  on  that  part  of  the 
tree  which  is  then  warmest.  This  would  give  a  greater  number  of  the 
eggs  at  the  outset  on  the  southeast  side,  as  observation  seems  to  con- 
firm, and  since  the  young  larvae  do  not  migrate  to  any  noteworthy  ex- 
tent, the  one-sidedness  described  would  result,  whether  the  northwest 
side  were  unhealthy  or  not.  The  former  explanation  is  most  probably 
the  correct  one,  as  we  have  noticed  that  the  insect  is  less  injurious  dur- 
ing very  wet  summers. 

Preferences  of  the  Ulm-beetles  for  certain  Varieties  and  Species  of  Elms. — 
The  American  Slippery  Elm  does  not  occur  in  this  grove,  but  only  one 
native  species,  the  common  American  Elm,  Ulmm  americana.  This  is 
practically  free  from  the  ravages  of  the  beetle,  on  which  account  it  may 
be  preferred  to  the  European  species.  It  is  tall,  and  has  gracefully 
arched  branches,  making  it  as  ornamental  as  any  European  kind,  yet 
as  a  shade  tree  it  does  not  equal  the  U.  montana  of  the  Old  World.  The 
latter  has  a  broader,  denser  crown,  but  the  attack  on  it  is  considerable, 
enough  to  leave  the  choice  in  favor  of  the  American  species. 

U.  montana  seems  the  best  European  species  grown  here  for  shade, 
since  the  other  foreign  elms  here  cultivated  are  not  dense  enough.  This 
applies  to  U.campestrisy  U.suherosa^  IT.  cjftwa,  and  U.parvifolia  {siberica). 
The  last  named  is  not  attacked  as  mach  as  the  American.  The  young 
larvae  cannot  develop  on  it,  but  die  quite  soon,  without  growing,  and 
they  gnaw  the  leaves  very  little.  The  other  foreign  species  mentioned 
are  seriously  eaten  ;  the  severest  attack  being  upon  the  U,  campestriSy 
the  favorite  food  of  this  insect. 

As  early  as  June  25,  in  1883,  this  species  was  completely  eaten  and 
brown  in  our  grove,  at  which  date  the  U.  montana  examples  retained 
more  than  half  their  verdure ;  in  some  individuals  nearly  all ;  and  the 
common  American  elm  was  perfectly  green.  The  U.  campestris  is  one 
of  the  poorest  elms  for  shade,  and  its  total  abolishment  throughout  the 
entire  country  would  probably  lessen  the  assault  on  U.  montana  to  a 
comparatively  unobjectionable  extent.  This  measure  should  be  insti- 
tuted against  the  pest,  and  for  the  sake  of  the  other  species  of  elms. 

Effects  of  arsenical  Poisons  on  Insect  and  Plant. — Species  of  elms  are 
somewhat  diflferently  affected  by  the  poison.  When  treated  alike  there 
is  always  manifest  some  difference  in  the  susceptibility  of  different  elms 
to  the  corrosive  effects  of  the  poison.    Even  individuals  of  the  same- 
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species  or  variety  are  differently  impaired.  As  a  rale^  those  which  suit 
the  iusect  best  are  injured  most  by  the  poison,  and  those  which  resist 
the  insect  most  withstand  the  poison  best.  The  latter  have  coarser 
foliage  with  a  darker  green  color  and  more  vigorous  general  growth;  the 
former  have  more  delicate  foliage,  lighter  in  color  and  weight,  appar- 
ently less  snccnlent. 

Certain  elms  of  the  species  17.  campestris  and  other  species  which  were 
overpoisoned,  and  shed  most  of  their  leaves  in  consequence,  in  the  last 
of  June,  1883,  sent  out  a  profuse  new  growth  of  leaves  and  twigs,  Hie 
foliage  fell  gradually  for  three  weeks,  and  this  was  somewhat  promoted 
by  the  succeeding  rains. 

The  larvae  move  from  place  to  place  so  seldom  that  if  the  leaves  are 
imperfectly  poisoned  from  the  mixture  being  weakly  diluted,  or  from  its 
application  only  in  large,  scattered  drops,  which  are  much  avoided  by 
the  larvae,  they  are  not  killed  off  thoroughly  for  several  days,  and  in  all 
cases  it  requires  considerable  time  to  attain  the  full  effect  of  the  poison. 
This  result  appears  on  the  plant  and  on  the  insect.  After  each  rain 
the  poison  takes  a  new  effect  upon  the  plant  and  the  pest,  which  indi- 
cates that  the  poison  is  absorbed  more  or  is  more  active  when  wet,  and 
that  it  acts  by  dehydrating  thereafter.  Where  the  tree  is  too  strongly 
poisoned,  each  rain  causes  a  new  lot  of  leaves  to  become  discolored  by 
the  poison  or  to  fall.  On  some  of  the  trees  the  discoloration  appears  in 
brown,  dead  blotches  on  the  foliage,  chiefly  about  the  gnawed  places  and 
margins,  while  in  other  instances  many  of  the  leaves  turn  yellow,  and 
others  fall  without  change  of  color.  The  latter  may  not  all  drop  from 
the  effects  of  poison,  but  the  coloration  referred  to  is  without  doubt 
generally  from  the  caustic  action.  The  poison  not  only  produces  the 
local  effects  from  contact  action  on  the  parts  touched  by  it,  but  follow- 
ing  this  there  appears  a  more  general  effect,  manifest  in  that  all  the  fo- 
liage appears  to  lose,  to  some  extent,  its  freshness  and  vitality.  This 
secondary  influence  is  probably  from  poisoning  of  the  sap  in  a  moderate 
degree.  When  this  is  once  observable,  no  leaf-eater  thrives  upon  the 
foliage.  Slight  overpoisoning  seems  to  have  a  tonic  or  invigorating 
effect  on  the  tree. 

Preventive  Effects  of  the  Poison. — In  this  grove  the  elms  that  were 
poisoned  in  1882  were  attacked  in  the  spring  of  1883  less  severely  than 
were  those  which  were  not  poisoned  the  previous  year.  This  would 
seem  to  imply  that  the  insects  deposit  mostly  on  the  trees  nearest  to 
where  they  develop,  and  are  only  partially  migratory  before  ovipositing. 
The  attack  afterward  became  increased,  probably  by  immigration  and 
the  new  generation,  so  that  later  in  the  season  the  trees  were  mostly 
infested  to  the  usual  extent. 

In  the  region  of  Washington  a  preventive  application  of  poison  should 
be  made  before  the  last  of  May  or  first  of  June,  when  the  eggs  are  being 
deposited  and  before  they  hatch.  This  will  prevent  the  worms  from 
ever  getting  a  start.    By  the  preventive  method ^h^e^J;^e^^^^^two 
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kiDds  of  ii^jary ;  first,  that  directly  from  the  eating  by  the  insect ;  sec- 
ond/that  which  follows  indirectly  from  thedeleterions  effects  of  the 
poison  on  the  plant,  for  its  caustic  effect  is  much  greater  where  the 
leaves  have  been  so  gnawed  that  the  poison  comes  in  contact  with  the 
sap. 

Treatment  mth  London  purple, — Already  early  in  June  the  insect  ap- 
pears plentiful.  On  June  7, 1882,  it  was  at  work  on  all  the  trees,  and 
its  clusters  of  eggs  were  numerous  beneath  the  leaves.  Some  of  the 
trees  had  half  of  the  leaves  considerably  gnawed  and  perforated  by 
larvse  of  all  sizes,  and  by  the  adults.  At  this  date  fifteen  trees,  consti- 
tuting the  south  part  of  the  grove,  were  treated. 

Preparation  of  the  Poison. — London  purple  (one-half  pound),  flour  (3 
quarts),  aud  water  (barrel,  40  gallons)  were  mixed,  as  follows :  A  large 
^Ivanized  iron  funnel  of  thirteen  quarts  capacity,  and  having  a  cross- 
septum  of  fine  wire  gauze,  such  as  is  used  for  sieves,  also  having  verti- 
caA  sides,  and  a  rim  to  keep  it  from  rocking  on  the  barrel,  was  used. 
About  three  quarts  of  cheap  flour  were  placed  in  the  funnel  and  washed 
through  the  wire  gauze  by  water  poured  in.  The  flour  in  passing  through 
is  finely  divided,  and  will  diffuse  in  the  water  without  appearing  in 
lumps.  The  fiour  is  a  suitable  medium  to  make  the  poison  adhesive. 
The  London  purple  is  then  placed  upon  the  gauze  and  washed  in  by  the 
remainder  of  the  water  until  the  barrel  is  filled.  In  other  tests  the 
flour  was  mixed  dry  with  the  poison  powder,  and  both  were  afterward 
washed  through  together  with  good  results.  It  is  thought  that  by  mix- 
ing in  this  way  less  flour  will  suffice.  Three-eighths  of  a  pound  of  Lon- 
don purple  to  one  barrel  of  water  may  be  taken  as  a  suitable  perceut- 
age.  Three-eighths  of  an  ounce  may  be  used  as  an  equivalent  in  one 
bucketful  of  water.  The  amount  of  this  poison  was  reduced  to  one- 
fourth  of  a  pound  to  the  barrel  with  good  effect,  but  this  seems  to  be  the 
minimum  quantity,  aud  to  be  of  value  it  must  be  applied  in  favorable 
weather  and  with  unusual  thoroughness.  With  one-half  or  three-fourths 
of  a  pound  to  the  barrel,  about  the  maximum  strength  allowable  is  at- 
tained, and  this  should  be  applied  only  as  an  extremely  fine  mist,  with- 
out drenching  the  foliage. 

Effects  of  the  Mixture. — The  fiour  seems  to  keep  the  poison  from  tak- 
ing effect  on  the  leaf,  preventing  to  some  extent  the  corrosive  injury 
which  otherwise  obtains  when  the  poison  is  coarsely  sprinkled  or  too 
strong.  It  also  renders  the  poison  more  permanent.  On  the  leaves, 
especially  on  the  under  surfaces,  t  he  London  purple  and  flour  can  be 
seen  for  several  weeks  after  it  has  been  applied,  and  the  insect  is  not 
only  destroyed,  but  is  prevented  from  reappearing,  at  least  for  a  long 
period.  By  poisoning  again,  a  few  weeks  later,  the  insect  is  deterred 
with  greater  certainty  for  the  entire  season.  By  being  careful  to  ad- 
minister the  poison  before  the  insect  has  worked,  and,  above  all,  to 
diffuse  the  spray  finely  but  not  in  large  drops,  no  harm  worth  mention- 
17527-Bnll.  10 2  ,,g,,.,,,  ,^  v^uu^lt: 
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ing  will  accrae  to  the  plant  from  the  proportiou  of  poison  recommended* 
The  new  growth,  that  dev^oped  after  the  first  poisoning,  was  protected 
by  one-fourth  of  a  pound  to  the  barrel  in  1882.  From  midsummer  un- 
til autumn  the  unpoisoned  half  of  the  grove  remainded  denuded  of 
foliage,  while  the  poisoned  half  retained  its  verdure.  The  little  damage 
then  appearing  in  the  protected  part  was  mostly  done  before  the  first 
treatment  Eggs  were  laid  abundantly  throughout  the  season.  Many 
of  these  seemed  unhealthy  and  failed  to  develop,  probably  because  they 
were  poisoned.  Many  hatched,  but  the  young  larvae  soon  died.  The 
eggs  were  seldom  deposited  on  the  young  leaves  that  were  appearing 
after  the  poison  was  applied,  but  were  attached  to  the  developed  leaves, 
and  here  the  larvae  generally  got  the  poison  to  prevent  their  attack 
upon  the  aftergrowth.  Still  the  young  leaves  became  perforated  to 
some  extent.  The  adults,  which  fly  from  tree  to  tree,  appeared  pleoti 
fully  without  much  Interruption  throughout  the  season,  and  often  several 
could  be  seen  feeding  on  each  tree.  Possibly  many  of  these  may  have 
become  poisoned  before  depositing  the  eggs. 

The  eflaciency  of  London  purple  being  established,  it  will  generally 
be  preferred  to  other  arsenicals,  because  of  its  cheapness,  better  diffos- 
ibility,  visibility  on  the  foliage,  &c.  As  the  effects  of  the  poisons  com- 
monly do  not  appear  decidedly  for  two  or  three  days  after  their  admin- 
istration, the  importance  of  the  preventive  method  ot  poisoning  in 
advance  cannot  be  too  strongly  urged.  As  the  effect  is  slow  in  appear- 
ing, impatient  parties  will  be  apt  to  repoison  on  the  second  or  third  day, 
and  thus  put  on  enough  to  hurt  the  plant  when  the  effect  does  come. 
Much  depends  on  dryness  or  wetness  of  the  weather ;  but  good  effects 
may  be  expected  by  the  third  or  fourth  day. 

London  purple  seems  to  injure  the  plant  less  than  Paris  green. 

Treatment  with  Paris  gree/t. — In  1883  the  Paris  green  was  first  applied 
on  the  29th  of  May,  at  which  date  the  eggs  were  extremely  abundant 
and  hatching  rapidly  on  the  leaves.  Paris  green,  flour,  and  water  were 
mixed  by  the  means  previously  employed  with  London  purple  and 
already  described.  The  mixture  was  applied  to  the  north  part  ot  the 
same  grove  of  elms.  Thus  far  experience  shows  that  the  Paris  green 
is  efi'ective  against  the  insect,  but  that  this  poison  injures  the  plant  more 
than  does  the  London  purple. 

Three  fourths  of  a  i)ound  of  Paris  green  to  a  barrel  (30  or  40  gallons) 
of  water,  with  3  quarts  of  flour,  may  be  regarded  as  a  poison  mixture 
of  medium  or  average  strength  for  treating  elms  against  these  beetles^ 
and  the  indications  thus  far  are  that  the  amount  of  Paris  green  shonld 
not  be  increased  above  one  pound  or  be  diminished  much  below  one- 
half  a  pound  in  this  mixture.  To  a  bucketful  of  water  three-fourths  of 
an  ounce  of  Paris  green  may  be  used.  The  action  of  this  poison  ia 
slow  but  severe,  and  varies  much  with  the  weather.  Thus  far  the  le 
suits  of  tests  have  been  varied  so  much  by  the  weather  and  different 
modes  of  preparation  and  application  that  they  will  be  rei>fat^.    When 
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used  strong  enoagli  to  cauterize  the  leaves  the  poisonous  action  upon 
the  plant  may  be  observed  to  continue  for  several  weeks. 

Mechanical  Means  of  applying  the  Poison. — When  many  trees  were  to 
be  sprayed  a  cart  or  wagon  was  employeil  to 
haul  the  poison  in  a  large  barrel  provided  with 
a  stirrer,  force-pump,  skid,  &c.  The  following 
brief  account  of  the  skid,  mixer,  barrel,  and 
pump  may  be  reproduced  here  from  our  last 
Annual  Report  [for  1882] : 

The  skid  is  a  simple  frame  to  hold  the  horizontal  barre] 
from  rolling,  and  consists  of  two  pieces  (Fig.  2  a  a)  of 
wood,  about  the  length  of  the  barrel,  and  iti  section  about 
3  by  4  inches,  joined  parallel,  apart  from  each  other,  by  two  cleats,  h  b.  The  inner 
upper  angles  may  be  cut  to  match  the  curve  of  the  barrel,  as  at  c  c.  The  barrel  being 
placed  upon  this  frame  is  next  to  be  filled. 

A  good  device  for  mixing  the  poison  thoroughly  with  the  water  and  for  filling  the 
barrel  is  shown  in  section  in  Fig.  3.  It  consists  of  a  large  funnel  that  will  hold  a 
bucketful,  and  has  cylindrical  sides,  (/</,  that  rest  conformant  on  the  barrel.  In  this 
is  a  gauze  or  finely  perforated  diaphragm,  or  septum,  d,  and  a  funnel  base,  ^  t,  with 
its  spout,  p,  inserted  through  the  bung. 


Fig.  2— Barrel  rest  or  gkid ; 
two  coiipliii};  cleatR,  b  b :  two 
side  resta,  a  a ;  chamft-reil  con- 
cave, c  c. 


a. 


Fig.  3  ^Stirrer  pump  with  barrel  and  mixer  funnel  in  section ;  fan- 
nel,  u ;  its  cvliudrical  sirtea.  gg  :  fa nnel  ba«e.  1 1 :  8))out,  p  ;  (in  ban^;- 
hole.  it),  gauze  »eptiim.  d;  barrel,  kk;  truuniona,  i  ;  truiiDidii  eyes, 
e;  wcdie.  n :  lever-fulcrum./;  pump  lever,  ii;  sw^iDg  of  the  lever 
head  and  )>i9ton  top.  ab  c  ;  cylinder  packin<£  cap.  c  ;  cylinder,  q  ;  its 
swing,  xy ;  stirrer  loop  or  eye,  h ;  stirrer  bar,  mn,-  rope,  w  to  ; 
bung,  r  z. 

By  reference  to  Fig.  3,  the  barrel,  X:,  will  be  seen  in  section,  and  some  of  its  details, 
together  with  those  of  the  pump  and  stirrer,  may  be  noticed.  The  fulcrum,/,  has  a 
.foot  below,  screwed  to  the  barrel.  Throngh  its  top  is  a  pivot,  o,  on  which  tilts  the 
pump-lever,  /,  which  is  similarly  hinged  at  b  to  the  top  of  the  piston-rod,  t.  The 
pump-cylinder,  g,  is  also  hung  upon  trunnions,  i,  projecting  into  eyes.  In  this  illus- 
tration the  eyes,  e  e,  have  each  a  neck  fitting  in  a  slot  cut  through  the  stave,  oppo- 
sitely from  the  side  of  the  bung- hole,  and  beneath  the  stave  is  a  foot  on  the  eye-piece. 
Its  neck  is  so  short  that  the  eye  is  held  down  firmly  against  the  top  of  the  stave, 
while  the  foot-  is  as  tight  against  its  under  surface.  The  length  of  its  eye-piece  is  a 
little  less  than  the  diameter  of  the  bung-hole,  into  which  it  may  be  inserted  to  be 
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driven  latterly  into  the  slot.  The  slot  is  longer  than  the  eye-piece,  so  the  latter  may 
be  driven  away  from  the  bung-hole  for  a  distance  greater  than  the  length  of  the  tron- 
nion  pivot.  Then  the  pump  being  inserted,  until  these  pivots  come  opposite  the  eyes, 
the  latter  may  be  driven  back  as  sockets  over  the  pivots,  which  play  in  them  when 
the  pump  is  worked.  To  hold  these  eyes  toward  the  pump  and  upon  the  trunnions  a 
wedge,  r,  is  driven  in  the  slot  beyond  each  eye-piece.  Thus  the  pump  is  easily  at- 
tached or  removed,  and  its  union  with  the  barrel  is  strong  and  firm.  Perchance  it  be 
desired  that  this  pump-hole  be  bunged,  the  side  slots  may  be  wedged  to  make  the 
barrel  tight. 

The  parts  of  the  pump  being  hung  as  described,  the  hinge,  &,  forms  a  toggle-joint, 
and  in  its  action  causes  the  pump  to  oscillate  on  its  trunnions,  its  basal  end  swiuging 
wider  than  ita  top,  as  indicated  by  the  dotted  line  from  a;  to  y.  Upon  the  extremity 
of  this  swinging  end  is  a  loop,  A,  through  which  is  passed  the  stirrer-bar,  m  n,  made 
to  sweep  back  aud  forth  in  the  lower  side  of  the  barrel,  thus  to  agitate  and  mix  the 
substances  considerably  during  the  operation  of  the  pump,  every  stroke  of  the  handle 
causing  one  or  two  strokes  of  the  stirrer. 

The  method  of  insertiog  and  extricating  the  stirrer-bar  is  as  follows  It  is  raised 
with  the  pump  until  the  end,  m,  comes  opposite  the  bung-hole,  x,  through  which  the 
bar  may  be  pulled  out  by  the  cord,  ic,  which  is  attached  to  the  end,  h,  and  also  prefer- 
ably to  the  bungs  r  and  ^,  as  showu.  Through  the  same  hole  the  bar  may  be  inserted. 
This  stirring  device  is  the  simplest  in  construction  and  operation  of  any  yet  contrived. 
While  working  as  it  does  with  reference  to  the  concavity  of  the  barrel  it  is  perfectly 
effective. 

The  pump  is  double  acting  and  very  powerful,  giving  strong  pressure 
to  disperse  the  liquid  far  aud  finely,  for,  with  the  eddy-chamber  nozzle 
used,  the  greater  the  pressure  the  finer  is  the  liquid  atomized.  A  block 
or  other  catch  may  be  fixed  on  the  side  of  the  barrel  to  fit  against  the 
skid  and  prevent  the  barrel  from  rocking  therein,  as  might  otherwise 
happen  when  it  is  nearly  empty  if  much  power  is  applied.*  About  one 
pailful  of  poisoned  water  was  sprayed  upon  each  tree.  When  only  two 
or  three  trees  were  to  be  treated  an  Aquapult  or  other  bucket-pump 
was  used  to  force  the  poison  from  a  bucket  carried  by  hand.  The  Paris- 
green  mixture  needs  to  be  almost  constantly  stirred,  a«  this  poison  pre- 
cipitates quickly;  but  with  London  purple  the  agitation  is  only  occa- 
sionally necessary. 

Connected  with  either  pump  is  a  long,  flexible  pipe,  with  its  distal 
part  stiff,  and  serving  as  a  long  handle  whereby  to  hold  its  terminal 
nozzle  beneath  the  branches  or  very  high  up  at  a  comfortable  distance 
from  the  person  managing  it.  Parts  of  one  form  of  this  extension  pipe 
are  shown  in  Figs.  4  and  5. 

To  the  pump  spout  is  attached  the  long,  2-ply,  flexile  hose,  h  hy  of 
J-inch  caliber.  Its  considerable  length,  12  feet  or  more,  allows  the  noz- 
zle to  be  carried  about  the  tree  without  moving  the  pump.  Beyond  its 
flexile  part  the  hose,  A,  passes  through  a  bamboo  pole,  6,  from  which 
the  septa  have  been  burned  out  by  a  hot  iron  rod.  At  the  distal  end  of 
the  pole  the  hose  terminates  in  a  nozzle,  n  or  w*  When  the  nozzle  is  in 
its  natural  position,  w,  the  spray,  z,  is  thrown  straight  ahead,  and  this 
suits  well  for  spraying  very  high  branches,  but  for  spraying  the  under 
surfaces  of  the  lower  parts  of  the  tree  it  is  necessary  that  the  nozzle 
discharge  laterally  from  the  pipe,  and  this  is  accomplished  with  a  noz 
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zle  having  a  direct  discharge  by  beuding  it  to  one  side.    The  nozzle,  n, 
and  spray,  «,  are  directed  laterally,  and  the  nozzle,  n,  is  maintained  in 
this  position  by  a  metallic  hook  or  eye,  t?, 
.  Zy  having  a  crooked  stem  inserted  at  the  side         | 

WvA  /  o*  the  hose  in  the  end  of  the  pole.  Where 
the  side  spray  is  permanently  desired,  the 
metallic  stem  is  inserted  inside  the  hose 
and  connected  with  the  base  of  the  nozzle, 
or  the  tubular  stem  of  the  nozzle  is  given 
the  desired  crook.  For  small  trees  the 
simpler  extension  pipe  shown  in  Fig.  5  is 
satisfactory  The  metallic  tube,  *,  several 
feet  m  length,  is  used  as  the  stiff  part,  t^ 
connected  with  the  hose,  k.  One  longer 
metallic  pipe,  having  telescopic  sections 
made  tight  by  outside  segments  of  rubber 
tubing,  has  also  been  employed,  and  is  a 
very  desirable  extension  pipe.  Where 
only  low  end-spraying  is  to  be  done,  as 
upon  small  trees,  &c.,  the  eddy-chamber 
nozzle  (Fig.  6)  is  set  upon  such  a  pipe,  or 
upon  its  own  stem,  so  as  to  discharge  at 
right  angles  therefrom ;  but  a  diagonal  po- 
sition  of  the  chamber,  n,  on  its  stem,  i, 


\i 


hoie-poU  deviee  for 
fpraying  treett :  bnm- 
boo  pole,  6  6;  drip 
wa«h*»T,  j ;  hone,  h  x; 
Aide  hook,  v;  eddy 
charo  ber  nozzle,  nm'; 
spray,  z  9. 


throws  the  spray,  «,  at  an  intermediate 
angle  between  the  right  angle  and  a  direct 
line,  by  which,  without  any  readjustment, 
the  spray,  »,  can  be  directed  higher  or 


Fig.  a.—Me- 
tallie  hand  pipe 
toith  diagoneU 
nozzU:  hose,  A. • 
nietAlIicpipe,f; 
diagODal  eddy 
chamber  noz- 
zle, n ;  its  re- 
movable face, 
i ;  Rpray,  s. 


lower,  beneath  the  foliage  or  above.  For  general  use, 
this  fcind  of  nozzle  is  the  best.  It  consists  of  a  shal- 
low, circular,  metal-chamber  (Fig.  6,  c),  soldered  to  a 
short  piece  of  metal  tubing,  a,  as  an  inlet.  The  inlet  passage,  x^  pene- 
trates the  wall  of  the  chamber  tangentially,  admitting  the  fluid  eccen- 
trically, and  causing  it  to  rotate  rapidly  in  the  chamber.  The  outlet 
consists  of  a  small  hole,  «,  drilled  in  the  exact  center  of  the  face,  a,  of 
the  chamber,  and  through  this  outlet  the  fluid  is  driven  perpendicu- 
larly to  the  plane  of  rotation  in  the  chamber,  and  converted  into  a 
very  fine  spray.  For  a  full  description  of  this  nozzle  the  reader  is  re- 
ferred to  our  report  as  Entomologist  to  the  Department  of  Agriculture 
for  the  years  1881-'82,  p.  162.  With  ordinary  force-pump  pressure  the 
discharge-hole  of  the  nozzle  is  about  one  sixteenth  of  an  inch  in  diam- 
eter for  misty  sprays  with  i)articles  invisibly  small.  Rather  than  use 
the  larger,  coarser  sprays,  which  were  usually  employed  in  these  tests, 
it  igr  better  to  use  the  finest  spray.  The  spray  falling  upon  the  exten- 
sion pipe  soon  accumulates  enough  to  flow  down  the  pole  and  wet  the 
hands.    To  prevent  this  a  wrapping  washer  of  leather  or  other  flange 
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may  surround  tbe  pole  prbxiinallj  from  the  spray,  aud  the  drip  will  drop 
off  from  its  margin.    Such  au  arraugemeut  is  indicated  at  J  in  Fig.  4. 

While  one  person  operates  the  pump, 
another,  standing  in  the  vehicle  or 
upon  the  ground,  directe  the  spray  by 
the  stiff  part  of  the  pipe.  Thus  the 
operator  can  not  only  spray  higher  and 
lower  with  convenience,  but  he  can,  to 
a  great  extent,  move  the  spray  from 
place  to  place  without  leaving  his  own 
position  and  without  moving  the  ves- 
sel of  poison  with  the  pump. 

The  hose  and  bamboo  combination 
was  conceived  of,  and  used  as  the 
lightest,  long,  stiff  tube  practicable 
for  these  purposes,  and  it  has  answered 
admirably.  A  similar  pole,  with  a 
metallic  tube  in  its  interior,  with  a 
nozzle  not  producing  the  very  tine 
mist  desired,  and  lacking  the  side  dis- 
charge, &c.,  was  afterward  learned  of 
(See  Agricultural  Department  Report, 


Fig.  6.- 


-Eddy-chamber  nozzle,  nataral  size; 
face  view  andsectioD. 


as  being  used  in  California. 
1881 -'82,  p.  208.) 

By  the  apparatus  used,  when  everything  is  prepared,  a  tree  can  be 
sprayed  quickly,  and  a  large  grove  is  treated  in  a  short  time.  It  is 
equally  adapted  for  forestry  use  in  general,  and  likewise  available  for 
X>oisoning  on  fruit  trees,  when  not  in  fruit,  while  the  shorter  style  of 
extension-pipe  is  convenient  for  underspraying  all  kinds  of  low  plants. 


THE  BAG  WORM. 
(Thyridopteryx  epheine^ceformis  Haw.) 

Although  this  species  was  not  particularly  destructive  to  our  shade- 
trees  in  1886,  and  in  numbers  greatly  inferior  to  the  Fall  Web-worm 
and  the  Tussock-moth,  yet  in  1879  it  was  much  more  formidable,  and 
at  irregular  intervals  becomes  a  great  pest  where  not  properly  dealt 
with,  especially  in  more  southern  States.  For  the  past  two  or  three 
years  it  has  been  on  the  increase  in  special  localities  in  Washington, 
and  should  be  carefully  looked  after. 

HABITS  AND  NATURAL  HISTORY. 

The  Eggs. — During  winter  time  the  dependent  sacs  or  bags  of  this 
species  may  be  seen  hanging  on  the  twigs  of  almost  every  kind  of  tree. 
If  they  happen  to  be  on  coniferous  trees,  and  they  are  usually  more 
abundant  on  these  than  on  deciduous  trees,  they  are  not  infrequently 
mistaken  for  the  cones.    In  reality  they  are  the  coverings  spun  by  our 
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worm,  aDd  they  serve  not  only  as  a  protection  to  it,  but  also  to  the 
^ggH.  Upon  cutting  open  the  larger  of  these  bags  in  winter  time  they 
will  be  found  to  contain  the  shell  of  a  chrysalis  (technically  called  the 
puparium),  which  is  filled  with  numerous  small  yellow  eggs  (Fig.  7  e}. 
Each  of  these  is  a  little  over  1  millimeter  in  length,  obovate  in  form, 
and  surrounded  by  a  delicate,  fawn-colored,  silky  down.  In  this  con- 
dition the  eggs  remain  from  fall  throughout  the  winter  and  early 
4spring. 


Fig.  l.—Tkyridopteryx  ephemerceformu :  a.  larva;  b.male  chryftalie:  c,  female  moth  ;  rf,  male  moth ; 
■e.  follicle  and  pnpariam  cut  open  to  show^e^ffs;  /,  lull  grown  larva  with  bag;  9, young  larvte  wirh 
their  conical  upright  coverings;  all  natural  sixe. 

f 

The  Larva  and  its  Bag. — About  the  middle  of  May  in  this  latitude  the 
eggs  hatch  into  small  but  active  larvae,  which  at  once  commence  to  con- 
strnct  a  portable  case  or  bag  in  which  to  live.  The  way  in  which  this  bag 
is  prepared  is  curious  (Pig.  8).    The  young  larva  crawls  on  a  leaf  and, 


Pig.  S.-'Thyridopteryx  ephemerc^ormu.    How  the  young  larva  prepares  itSybag.        j 

tizedbyCjOOQle 

gnawing  little  bits  from  the  surface,  fastens  these  together  with  fine  silk 
49pun  from  its  mouth.    Continually  adding  to  the  mass,  the  larva  finally 
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produces  a  narrow,  elongate  band,  which  is  then  fastened  at  both  enda 
onto  the  surface  of  the  leaf  by  silky  threads.  Haviitig  secured  itself  from 
falling  down  by  some  threads,  it  now  straddles  this  band  and,  liending 
its  head  downward  (Fig.  8  6),  makes  a  dive  under  it,  turns  a  complete 
somersault  and  lies  on  its  back,  held  down  by  the  band  (Fig.  8  e).  By 
a  quick  turning  movement  the  larva  regains  its  feet,  the  band  now  ex- 
tending across  its  neck  (Fi:^.  8  d).  It  then  adds  to  the  band  at  each  end 
until  the  two  ends  meet,  and  they  are  then  fastened  together  so  as  to 
form  a  kind  of  narrow  collar  which  encircles  the  neck  of  the  worm. 
Far  from  resting,  it  now  busies  itself  by  adding  row  after  row  to  the  an- 
terior or  lower  end  of  the  collar,  which  thus  rapidly  grows  in  girth  and 
is  pushed  further  and  further  over  the  maker  (Fig.  8  e).  The  inside  of 
this  bag  is  now  carefully  lined  with  an  additional  layer  of  silk,  and  the 
larva  now  marches  off,  carrying  the  bag  in  an  upright  position  (Fig.  7 
g  and  Fig.  8  /).  When  in  motion  or  when  feeding,  the  head  and  tho- 
racic segments  protrude  from  the  lower  end  of  the  bag,  the  rest  of  the 
body  being  bent  upward  and  held  in  this  position  by  the  bag.  As  the 
worms  grow  they  continue  to  increase  the  bags  from  the  lower  end  and 
they  gradually  begin  to  use  larger  pieces  of  leaves,  or  bits  of  twigs  or 
any  other  small  objects  for  ornamenting  the  outside.  Thus  the  bags 
will  differ  according  to  the  different  kind  of  tree  or  shrub  upon  which 
the  larva  happens  to  feed ;  those  found  on  coniferous  trees  being  orna- 
mented with  the  filiform  pine  leaves,  usually  arranged  lengthwise  on 
the  bag,  while  those  on  the  various  deciduous  trees  are  more  or  less 
densely  and  irregularly  covered  with  bits  of  leaves  interspersed  with 
pieces  of  twigs.  When  kept  in  captivity  the  worms  are  very  fond  of 
using  bits  of  cork,  straw,  or  paper,  if  such  are  offered  to  them.  When 
the  bags,  with  the  growth  of  the  larva,  get  large  and  heavy,  they  are  no 
longer  carried,  but  allowed  to  hang  down  (Fig.  7/).  The  worms  un- 
dergo four  molts,  and  at  each  of  these  periods  they  close  up  the  mouth 
of  their  bags  to  remain  within  until  they  have  cast  their  skin  and  re- 
covered from  this  effort.  The  old  skin,  as  well  as  the  excrement,  is 
pushed  out  through  a  passage  which  is  kept  open  by  the  worms  at  the 
extremity  of  the  bag. 

The  young  larva  is  of  a  nearly  uniform  brown  color,  but  when  more 
full-grown  that  portion  of  the  body  which  is  covered  by  the  bag  is  soft, 
of  light-brown  color  and  reddish  on  the  sides,  while  the  head  and  tho- 
racic joints  are  horny  and  mottled  with  dark'brown  and  white  (Fig.  7  a). 
The  numerous  hooks  with  which  the  small,  fleshy  prolegs on  the  middle 
and  posterior  part  of  the  body  are  furnished,  enable  the  worm  to  firmly 
cling  to  the  silken  lining  of  the  bag,  so  that  it  can  with  difficulty  be 
pulled  out. 

The  bag  of  the  full-grown  worm  (Fig.  7,/)  is  elongate-oval  in  shape, 
its  outlines  being  more  or  less  irregular  on  account  of  the  irregularities 
in  the  ornamentation  above  described.  The  silk  itself  is  extremely 
tough  and  with  difficulty  pulled  asunder.  ^ '^^    ^  o 


THE   BAG-WOBM. 


25 


The  larvsB  are  poor  travelers  dnring  growth,  aud  though,  when  in 
great  nuDibers,  they  must  often  wander  from  one  branch  to  another,  they 
rarely  leave  the  tree  upon  which  they  were  born  unless  compelled  to  do 
so  by  hunger  through  the  defoliation  of  the  tree.  When  full-grown, 
however,  they  develop  a  greater  activity,  especially  when  very  numer- 
ous, and,  letting  themselves  down  by  a  fine  silken  thread,  travel  fast 
enough  across  sidewalks  or  streets  and  often  for  a  considerable  distance 
until  they  reach  another  tree,  which  they  asc/cnd.  This  migratory  desire 
is  instinctive ;  for  should  the  worms  remain  on  the  same  tree  they  would 
become  so  numerous  as  to  necessarily  perish  for  want  of  food. 

Pupation, — The  bags  of  the  worms  which  are  to  produce  male  motha 
attain  rather  more  than  an  inch  in  length,  while  those  which  produce  fe- 
males attain  nearly  double  this  size.  When  ready  to  transform,  the  larva 
firmly  secures  the  anterior  end  of  the  bags  to  a  twig  or  branch,  and  in- 
stinct leads  it  to  reject  for  this  purpose  any  deciduous  leaf  or  leaf-stem 
with  which  it  would  be  blown  down  by  the  winds.  The  inside  of  the 
bagis  then  strengthened  with  an  additional  lining  of  silk,  and  the  change 
to  chrysalis  is  made  with  their  heads  always  downward.  The  chrysalis 
is  of  a  dark-brown  color,  that  of  the  male  (Fig.  7,  b)  being  only  half  the 
size  of  that  of  the  female  ( Pig.  7,  e  and  Fig.  9,  a). 

The  Imago  or  perfect  Insect — After  a  lapse  of  about  three  weeks  from 
pupation  a  still  greater  difi'erence  between  the  two  sexes  becomes  ap- 
parent.   The  male  chrysalis  works  its  way  to  the  lower  end  of  the  bag 


Fio.  9.—Thyridopteryx  ephemercpformit : 
a^  Follicle  cnt  open  to  show  th«^  nmnuHriD 
which  the  ffmflleworkB  from  herpiifMiriiiin 
and  reaches  the  eDcl  of  the  bag.  nnrural 
siBe;  b.  femnln  extracted  from  her  cane, 
enlarged. 


and  half  way  out  of  the  opening  at  the  extremity.  Then  its  skin  bursts 
and  the  imago  appears  as  a  winged  moth  with  a  black,  hairy  body  and 
glassy  wings  (Fig.  7,  d).    It  is  swift  of  flight,  an^^i^e^jj^g^tgo^i^aU 
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size  and  transparent  wings,  is  rarely  observed  in  nature.  The  life-dura- 
tion of  this  sex  is  also  very  short.  The  female  imago  is  naked  (save  a 
ring  of  pubescence  near  the  end  of  the  body  of  yellowish-white  color), 
and  entirely  destitute  of  legs  and  wings  (Fig.  7,  c,  and  Fig.  9,  b).  She 
pushes  her  way  partly  out  of  the  chrysalis,  her  head  reaching  to  the 
lower  end  of  the  bag,  where,  without  leaving  the  same,  she  awaits  the 
approach  of  the  male.  The  manner  in  which  the  chrysalis  shell  is  elon- 
gated and  reaches  to  the  end  of  the  bag  is  shown  in  Fig.  9,  a,  and  an 
enlarged  side  view  of  the  female  showing  the  details  of  structure 
shown  at  b,  in  the  same  figure.  The  extensility  of  the  male  genitalia, 
which  permits  him  to  reach  the  female  within  her  bag,  is  set  forth  in 
the  accompanying  Fig.  10,  where  the  parts  are  shown  at  rest,  c  and  (f, 


Fio.  lO.—Thyridoptmyxephemerc^ormig :  b,  The 
end  of  male  abdomen  from  i  he  Hide,  shuwiii^  gen- 
italia extendeil;  e,  fteniialia  in  iepoa<)  ventral 
view ;  d,  do.,  dor»aI  view  enlarged. 

and  in  action,  ft.  Fertilization  being  accomplished,  the  female  works 
her  way  back  within  the  chrysalis  skin  and  fills  it  with  eggs,  receding 
as  she  does  so  toward  the  lower  end  of  the  bag,  where,  having  ci>mpleted 
the  work  of  oviposition,  she  forces,  with  a  last  effort,  her  shrunken  body 
out  of  the  opening,  drops  exhausted  to  the  ground,  and  perishes.  When 
the  female  has  withdrawn  the  slit  at  the  head  of  the  puparium  and  the 
elastic  opening  of  the  bag  close  again,  and  the  egsrsthns  remain  securely 
protected  till  they  are  ready  to  hatch  the  ensuing  spring. 


GEOGRAPHICAL  DISTRIBUTION. 


The  Bag-worm  occurs  most  frequently  in  the  more  southern  portion 
of  the  Middle  States  and  in  the  Southern  States,  but  seems  to  be  absent 
from  the  Peninsula  of  Florida.  Within  these  limits  it  extends  from  the 
Atlantic  to  Texas,  and  reaches  the  less  timbered  region  west  ox  the 
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Mississippi.  North  ward,  it  is  occasioDally  fouDd  in  New  York  and  even 
Massachusetts,  but  so  rarely  aud  locally  restricted  that  neither  Dr. 
Harris  nor  Dr.  Fitch  mention  it  in  their  publicatious  on  economic  en- 
tomology. Wherever  it  occurs  it  prefers  the  gardeus  and  parks  within 
or  near  the  cities,  being  much  less  abundant  in  the  woo«1a  remote  from 
cities,  and  tbis  dependence  upon  the  vicinity  of  human  civilization  is 
more  marked  in  this  species  than  in  any  of  the  others  here  treated  of. 

FOOD-PLANTS. 

The  Bag- worm  is  known  to  feed  on  a  large  number  of  trees  and  shrubs, 
but  has  a  predilection  for  certain  kinds  of  coniferous  trees,  notably  the 
Ked  Cedar  and  Arbor  Vitse,  aud  as  these  evergreens  are  much  less  able 
to  stand  the  loss  ot  their  foliage  than  the  deciduous  trees,  the  worms 
are  much  more  dangerous  to  the  former  than  to  the  latter.  The  Hard 
Maples  are,  as  a  rule,  avoided  by  the  worms,  and  it  is  also  quite  notice- 
able that  they  are  not  particularly  fond  ot  oak  leaves  and  those  of  the 
Paalonias.  The  Ailanthus  trees  are  also  generally  exempt  from  their 
attacks,  either  on  account  of  the  unpleasant  taste  of  the  leaves,  or  per- 
haps on  account  of  the  compound  nature  of  tbe  leaves,  the  worms  fast- 
ening their  bags  to  the  leaf  stems  which  fall  to  the  ground  in  Fall. 
With  these  exceptions,*  the  worms,  when  sufficiently  numerous,  do 
great  damage  to  most  other  kinds  of  trees  used  in  our  cities  as  shade 
and  park  trees. 

ENEMIES. 

Tbe  Bag- worm  is  so  well  protected  in  all  its  stages  that  no  insectiv- 
orous bird  nor  predaceons  insect  is  known  to  attack  it.    in  spite  of 


Pig.  U.—JHmpla  nonquititor :  a.  larva;  b,  head  of  do  fi-nin  finnt;  e, 
ipa:  d,  iiduU  fHDiHle  (Imir  linn  indicating  oatnral  size) :  ^,  end  of  niHle 
Ninnien  ttnm  above  ;  /.  nam*'  from  the  nide — all  enlarppd. 


the  absence  of  predaceous  enemies,  the  Bag-worm  suffers  from  the 
attacks  of  at  least  six  true  parasites,  while  two  others,  which  may  be 


*Tbe  China  trees  of  our  Southern  cities  are  entirely  exempt  from  the  wornjs. 
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primary  but  are  probably  secondary,  are  reared  from  the  bags.  Three 
of  these  are  Ichneumonids,  viz :  (1)  Piwpla  conquisiior  Say  (Fig.  11);  (2) 
Fimpla  inquisitor  Say,  and  (3)  Hemiteles  thyridopterigis  Kiley  (Fig.  12). 


Pio.  12.^H«miUtUi  thyridopteriffis :  a.  male:  b,  female; 
e,  Back  of  bag-worm  oat  opfn,  showiDg  cocoona  of  paraaite. 
natural  size. 

Of  these,  the  last-named  is  most  abundantly  bred,  and  we  have  always 
considered  it  as  the  most  important  parasite  of  the  Bag-worm.  The 
past  season,  however,  we  have  ascertained  that  three  species  of  the 
genus  HemiteleSj  viz:  H.  utiliSy  and  two  undescribed  species,  are  un- 
questionably secondary  parasites,  and  this  renders  it  quite  likely  that 
H.  thyridopterigis  may  also  be  secondary,  or,  in  other  words,  a  parasite 
of  one  of  the  true  parasites  of  the  Bag-worm.  It  is  a  question,  how. 
ever,  which  only  the  most  careful  study,  with  abundant  material,  cau 
decide,  as  the  law  of  unity  of  habit  in  the  same  genus  finds  many  excep- 
tions in  insect  life.  The  other  parasites  are  as  follows :  (4)  Chalcis  ovata 
Say.  This  parasite  is  a  very  general  feeder  on  Lepidopterous  larvse,  and 
we  have  bred  it  from  seven  widely  different  species.  (5)  Spilochalcis 
mariw  (Riley).  This  species,  while  parasitic  on  Thyridopteryx,  is  more 
partial  to  the  large  silk-spinning  caterpillars,  as  we  have  reared  it  from 
the  cocoons  of  all  of  our  large  native  Silk-worms.  (6)  Pteromaltis  sp. 
This  undescribed  Chalcid  is  found  very  abundantly  in  the  Bags,  but 
may  be  a  secondary  parasite.  (7)  Dinocarsis  thyridopterygis  Ashmead.* 
This  parasite  was  bred  from  the  Bags  in  Florida  by  Mr.  William  H- 
Ashmead,  who  believes  it  to  be  parasitic  on  the  eggs.  (8)  Tachina  sp. 
We  have  bred  a  large  bluish  Tachiuid  from  the  Bags.  Its  eggs  are 
commonly  attached  to  the  Bags  externally,  near  the  neck,  and  the 
young  larvae,  on  hatching,  work  their  way  into  the  case.  They  fre- 
quently fail,  however,  to  reach  the  Bag-worm. 


•Mr.  Ashmead's  description  (Cauadian  Entomologist,  XVIII,  No.  5,  p.  97,  May, 
(1886),  shows  that  this  species  oaunot  belong  to  DinocarsiSf  as  limited  by  Mayr. 
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THE  WHITE-MARKED  TUSSOCK-MOTH. 

{Orgyia  leucostigma  Smith  &  Abbot.) 

HABITS  AND  NATURAL  HISTORY. 

The  Eggs. — Duriug  the  mouth  of  June,  and  more  especially  late  in  fall 
and  througbout  the  winter,  glisteuiug  white  objects  may  be  seen  on  the 
trunks  and  the  larger  branches  of  trees,  or  in  the  corners  of  the  fences 
near  by,  or  on  bunches  of  dead  leaves  hanging  on  the  tree  (see  Fig. 
13  a).  Upon  examination  these  masses  will  be  found  to  be  glued  on  to 
a  cocoon  of  dirty  gray  color,  and  to  consist  of  numerous  perfectly  round, 
cream-white  eggs,  which  are  partly  covered  by  «  glistening-white  froth 


a  h  c 

Fio.  18.— Orpyi'a  le»eo*tigma :  a.  female  on  c'ocoob .  6.  larva .  e.  ftemale  papa ;  d,  male  pnpa. 

or  spittle-like  matter.  In  one  of  these  egg-masses  which  we  received 
from  Kansas  we  have  counted  as  many  as  786  eggs,  while  from  another 
mass  we  obtained  upward  of  400  young  caterpillars. 

Development  and  Characters  of  the  Larva, — In  the  latitude  oi  Saint 
Louis,  Mo.,  and  Washington  the  eggs  begin  to  hatch  about  the  middle 
of  May,  and  the  newly-born  caterpillar,  not  quite  3  millimeters  in  length, 
is  of  dull  whitish-gray  color,  with  the  under  side  paler,  the  upper  side 
being  covered  with  rather  long  hairs  and  tufts  of  a  dark-brown  color. 
In  two  days  from  hatching  small  orange  spots  begin  to  appear  along 


Fio.  H.— 'Orgyia  lfueo»tigma :  female  caterpillar 

the  back,  and  on  the  seventh  day  the  first  molt  takes  place,  to  be  fol- 
lowed at  intervals  of  six  days  each  by  the  second  and  third  molts. 
The  changes  that  take  place  during  this  time  in  the  appearance  of  the 
caterpillar  are  remarkable,  and  after  the  third  molt  it  is  a  beautiful  ob- 
ject and  of  striking  appearance  (Fig.  14).  The  head  and  two  little  ele- 
vated spots  situated  on  joints  9  and  10,  are  bright  vermilion  red;  the 
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back  is  velvety  black  with  two  bright  yellow  subdorsal  lines,  and  an- 
other yellow  line  each  bide  along  the  lower  sides.  The  whole  body  is 
thinly  clothed  with  loug  pale  yellow  liairs,  originating  from  sin))ll  wart- 
like elevations.  Four  cream-colored  or  white  dense  brushes  of  hair 
are  in  a  row  on  the  middle  of  the  fourth,  fifth,  sixth,  and  seventh  dor- 
sal joints,  while  from  each  side  of  the  head  arises  a  long  plume-like  tuft 
of  black  hair  projecting  forward  and  outward.  A  similar  plume  pro- 
jects upwards  from  the  last  dorsal  joint.  The  hairs  composing  these 
plumes  are  coarse,  barbed,  knobbed,  and  arranged  in  sets  of  unequal 
length,  thus  giving  the  plumes  a  turbinate  appearance. 

Habits  of  the  Larva. — The  young  caterpillars  scatter  all  over  the  tree 
soon  after  hatching.  When  disturbed  they  make  free  use  of  a  tine 
silken  thread,  which  they  spin,  and  by  which  they  let  themselves  down. 
The  full-grown  larvae  are  often  seen  to  change  quarters  and  travel  from 
one  branch  to  another,  or  from  one  tree  to  another.  Their  rather  quiet 
way  of  moving  contrasts  strongly  with  the  nervous  movements  of  the 
Fall  Web- worm. 

Pupation. — Six  days  after  the  third  molt  a  portion  of  the  larvae  spin 
up ;  all  these  ])roduce  male  moths.  The  female  caterpillars,  which  up 
tp  this  time  have  been  undistinguishable  from  the  male  caterpillars, 
undergo  a  fourth  (and,  as  it  appears  from  more  recent  experience,  ia 
some  instances  even  a  fifth)  molt  and  acquire  twice  the  size  of  the 
male  caterpillar.  This  last,  when  full-grown,  measures  about  20  milli 
meters  in  length.  The  cocoon  spun  by  the  male  caterpillar  is  of  whitish 
or  yellowish  color  and  sufficiently  thin  to  show  the  insect  within,  it 
consists  of  two  layers,  the  hairs  of  the  tufts  and  brushes  of  the  cater- 
pillar being  interwoven  with  the  outer  layer.  The  female  cocoon  is 
cx)rrespondingly  larger,  of  gray  color,  and  much  more  solid  and  denser 
than  the  male  cocoon.  The  male  chrysalis  (Fig.  13  4),  which  is  soon 
formed  within  the  cocoon,  is  of  brownish  color,  sometimes  whitish  on 
the  ventral  side,  and  covered  on  the  back  and  sides  with  fine  white 
hairs.  The  female  chrysalis  (Fig.  13  c)  is  much  larger  than  the  male, 
and  otherwise  differs,  especially  in  lacking  the  wing-sheaths  and  in 
having  on  the  three  first  segments  after  the  head  transverse,  flattened 
protuberances  composed  of  scales,  which  are  much  less  visible  in  the 
male.    The  duration  of  the  pupa  state  is  less  than  a  fortnight. 

The  Imago. — The  male  (Fig.  15)  is  a  winged  moth  with  feathery  antne- 
nse  and  very  hairy  fore  legs.  The  general  color  is  ashy- 
gray,  the  front  wings  being  crossed  by  undulated  bands 
of  darker  shade,  with  two  black  markings  on  the 
outer  edge  near  the  tip  and  a  white  spot  on  the  inner 
edge  also  near  the  tip.  He  may  frequently  be  seen 
sitting  on  the  trunks  of  trees  or  on  the  shady  side  of 
houses,  &c.,  as  he  rests  during  the  day  and  flies  only 
after  dusk,  often  being  attracted  by  light.  The  female 
^''cJHiTn^'^iJ^'    (Fig.  13  a)  is  totally  different frc^n^th^^^i^lgma^ 
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ADce  and  resembles  a  hairy  worm  rather  than  a  moth,  Rince  she  pos- 
sesses the  merest  rudiments  of  wings.  She  is  of  a  pale  gray  color,  the 
anteunse  being  short  and  not  feathered,  the  legs  rather  slender  and  not 
covered  with  long  hairs.  She  has  consequently  no  power  of  flight,  and 
is  barely  able  to  walk.  After  working  her  way  out  of  the  chrysalis 
and  cocoon  she  takes  her  place  on  the  outside  of  the  latter  and  pa- 
tiently awaits  the  approach  of  the  male.  Here  she  also  deposits  and 
protects  her  eggs  in  the  manner  already  mentioned,  after  which  she 
drops  exhausted  to  the  ground  and  perishes.  The  white  mass  covering 
the  eggs  is  at  first  viscous,  but  soon  dries,  becoming  brittle,  and  is  im- 
pervious to  water. 

Hibernation. — The  species  hibernates  normally  in  the  egg  state,  but 
occasionally  a  living  chrysalis  may  be  found  in  winter  time.  On  Janu- 
ary 30, 1874,  we  received  from  Mr.  Hunter  Nicholson,  from  Knoxville, 
Tenn.,  a  newly- hatched  female,  and  this  had,  no  doubt,  prematurely 
issued  from  a  hibernating  chrysalis.  This  is,  however,  quite  exceptional, 
and  the  dififerent  climatic  conditions  to  which  the  species  is  subjected  in 
its  wide  distribution  do  not  seem  to  alter  the  normal  mode  of  hiberna- 
tion. 

Number  of  Annual  Generations. — In  the  latitude  of  Washington  the 
species  is  two-brooded,  the  imagos  of  the  first  generation  appearing  in 
the  first  part  of  June,  those  of  the  second  generation  in  September  and 
October.  On  several  occasions  we  have  found,  however,  that  a  portion 
of  the  caterpillars  from  one  and  the  same  batch  of  eggs  would  be  feed- 
ing while  the  rest  had  already  transformed  to  imagos.  The  result  of 
this  retardation  and  irregularity  in  development  is  that  caterpillars 
may  be  found  continuously  throughout  the  season  from  June  till  Octo- 
ber, and  that  there  is,  consequently,  no  distinct  dividing  line  between 
the  two  generations.  In  the  more  northern  States  the  species  is  single- 
brooded,  the  caterpillars  appearing  in  the  months  of  July  and  August. 

FOOD-PLANTS. 

This  caterpillar  has  most  often  been  referred  to  by  writers  on  eco 
nomic  entomology  as  injurious  to  fruit  trees,  such  as  Plum,  Pear,  and 
more  particularly  the  Apple ;  but  it  also  attacks  a  great  many  shade 
trees,  and  has  been  for  many  years  particularly  injurious  to  the  elms 
and  the  soft  or  silver  maples  in  some  of  our  larger  New  England  cities. 
It  has  also  a  predilection  for  old  or  large  trees. 

NATURAL  ENEMIES  AND   PARASITES. 

The  fact  that  the  caterpillar  makes  no  effort  to  conceal  itself  shows 
that  it  enjoys  immunity  from  enemies,  and  notably  from  birds.  In  fact, 
the  American  Yellow-billed  Cuckoo,  the  Baltimore  Oriole,  and  the  Robin 
are  the  only  birds  which  have  been  observed  to  feed  upon  the  larvje. 
Predaceous  insects  are  also  not  particularly  fond  of  thj^s  ^^tJ'S^jt^CF^ViF' 
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the  well-known  Wheel-bug  iPrionidus  cristatuSy  see  Fig.  16)  and  a  few 
other  Soldier-bugs  being  the  only  species  which  occasionally  suck  its 
juices.  Nocturnal  birds,  and  especially  bats,  will,  no  doubt,  devour 
many  of  the  male  moths  flying  about  after  dusk,  but  the  destruction  of 


Fio.  16.— Frwmtdu«  criitettiu :  eggB,  larvee,  and  full-jrrown  specimenB. 

a  portion  of  the  males  has  no  appreciable  influence  on  the  decrease  of 
the  worms  of  the  next  generation.  The  eggmassas  appear  to  be  eflfect- 
ually  protected  by  the  froth-like  covering,  a^  neither  bird  nor  predaceoas 
insect  has  been  observed  to  destroy  them. 

While  the  list  of  enemies  that  devour  the  species  is  thus  small,  that 
of  the  parasites  is  fortunately  quite  large,  and  it  is  due  to  their  influ- 
ence that  the  caterpillars  are  not  permanently  injurious.  There  are  sev- 
eral true  parasites  of  this  insect.  Fitch  described  one  species  which 
he  bred  in  considerable  numbers  from  the  larva,  as  Trichogrammaf 
orgyice,  but  a  perusal  of  his  account  indicates  plainly  that  this  parasite 
is  an  Eulophus,  He  also  described  a  closely-related  insect  as  Tricho- 
grammaf fraterna  and  gave  it  as  a  very  probable  parasite  of  Orgyia. 
There  is,  however,  not  the  slightest  evidence  of  such  parasitism  and 
this  insect  must  in  future  be  excluded  from  the  list  of  parasites  of  the 
Orgyia  larvae.  We  have  reared  from  this  insect  Pimpla  inquisitor^  and 
an  undetermined  Tachinid  fly,  and  have  had  from  the  larva  the  cocoons 
of  a  Microgaster  which  has  not  been  reared  to  the  imago.  We  have 
also  bred  a  true  egg-parasite  of  the  genus  Telenomus^  two  distinct 
species  of  the  genus  Pteromalus  from  the  larvse,  and  Mr.  Lintner  has 
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«ent  as  a  specimen  of  a  species  of  TetrasHchtLS  which  is  probably  para- 
sitic upon  one  of  the  Pteromali.  Farther  characterization  of  these 
species  we  defer  to  another  occasion. 

GEOGBAPHIGAL   DISTMBUTION, 

This  species  is  widely  distribated  in  Korth  America  east  of  the  more 
timberless  regions  of  the  West,  extending  northward  as  far  as  Canada 
and  soathward  well  into  the  Sonthem  States.  It  is  most  abundant  in 
the  Middle  and  New  England  States,  but  it  is  a  noticeable  fact  that 
wherever  it  occurs  it  is  more  frequent  within  our  cities,  or  in  gardens 
■and  orchards  near  by,  than  in  the  woods  remote  from  human  habitation. 


THE  FALL  WEBWORM. 
(Hyphantria  cunea^  Drury.) 

^'This  insect  has  firom  time  to  time  attracted  general  attention  by  \Xb 
^reat  injury  to  both  Aruitand  shade  trees.  Many  authors  have  written 
about  it,  and  consequently  it  has  received  quite  a  number  of  different 
names.  The  popular  name  *  Fall  Web- worm,'  first  given  to  it  by  Harris, 
in  his  'Insects  injurious  to  Vegetation,'  is  sufficiently  appropriate  as 
indicating  the  season  when  the  webs  are  most  numerous.  The  term  is', 
however,  most  expressive  for  the*  New  England  and  other  Northern 
States,  where  the  insect  is  single-brooded,  appearing  there  during  An- 
^st  and  September,  while  in  more  southern  regions  it  is  double- 
brooded.  In  our  Third  Missouri  Report  we  have  first  called  attentioit 
to  its  double-broodedness  at  Saint  Louis,  and  we  find  that  it  is  invari- 
ably two-brooded  at  Baltimore  and  Washington,  Except  in  seasons  of 
-extreme  increase,  however,  the  first  brood  does  no  widespread  damage, 
while  the  fall  brood  nearly  always  attracts  attention. 

"  We  have  decided  to  call  attention  to  this  insect  somewhat  in  detail 
in  this  report,  because  of  its  exceptional  prevalence  and  injury  in  the 
Atlantic  States  during  the  year  1886,  and  because  it  became  a  public 
nuisance  in  the  city  of  Washington,  and  the  District  Commissioners 
have  formally  requested  information  from  us  on  the  subject." 

NATUBAL  HISTORY. 

Limitoition  of  Broods, — "  At  Washington  we  may  say  in  general  that 
the  first  brood  appears  soon  after  the  leaves  have  fully  developed,  and 
numerous  webs  can  be  found  about  the  first  of  June,  while  the  second 
brood  appears  from  the  middle  of  July  on  through  August  and  Sep- 
tefnber.  In  Massachusetts  and  other  Northern  States  the  first  moths 
issue  in  June  and  July ;  the  caterpillars  hatch  from  the  last  of  June 
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until  the  middle  of  August,  reach  full  growth  and  wander  about  seek- 
ing places  for  transformation  from  the  end  of  August  to  the  end  of  Sep- 
tember. 

^^  The  species  invariably  hibernates  in  the  chrysalis  state  within  its 
cocoon,  and  the  issuing  of  the  first  brood  of  moths  is,  as  a  consequence, 
tolerably  regular  as  to  time,  i.  e.,  they  will  be  found  issuing  and  flying 
slowly  about  during  the  evening,  and  more  particularly  at  night,  dur- 
ing the  whole  month  of  May,  the  bulk  of  them  early  or  late  in  the  month, 
according  as  the  season  may  be  early  or  late.  They  couple  and  oviposit 
very  soon  after  issuing,  and  in  ordinary  seasons  we  may  safely  count  on 
the  bulk  of  the  eggs  being  laid  by  the  end  of  May.  During  the  month 
of  June  the  moths  become  scarcer  and  the  bulk  of  them  have  perished 
by  the  middle  of  that  month,  while  the  webs  of  the  caterpillars  become 
more  and  more  conspicuous.  The  second  brood  of  moths  begins  to  ap- 
pear in  July,  and  \ts  occurrence  extends  over  a  longer  period  than  is 
the  case  with  the  first  or  spring  brood.  The  second  brood  of  caterpil- 
lars may  be  found  from  the  end  of  July  to  the  end  of  September,  hatch> 
ing  most  extensively,  however,  about  the  first  of  August. 

^^  In  Massachusetts  and  other  Northern  States  the  first  moths  issue 
in  June  and  July ;  the  caterpillars  hatch  from  the  last  of  June  until 
the  middle  of  August,  reach  full  growth  and  wander  about  seeking 
places  for  transformation  from  the  end  of  August  to  the  end  of  Septem- 
ber. 

<^  The  following  general  remarks  upon  the  different  stages  refer  to  . 
Washington  and  localities<where  the  same  conditions  hold : 

TJie  Eggs  (Fig.  17,  ft).—"  The  fe 
male  moth  deposits  her  eggs  in  a 
cluster  on  a  leaf,  sometimes  upon 
the  upper  and  sometimes  on  the 
lower  side,  usually  near  the  end  of 
a  branch.  Each  cluster  consists  of 
a  great  many  eggs,  which  are  depos- 
ted  close  together  and  in  regular 
ti^%n\7lrJ^^S%^^^  rows,  if  the  surface  of  the  leaf  per- 

*°^'*'^*^^^-  mits  it.    In   three  instances   those 

deposited  by  a  single  female  were  counted.  The  result  was  394,  427, 
and  502,  or  on  an  average  441  eggs.  But  in  addition  to  such  large 
clusters,  each  female  will  deposit  eggs  in  smaller  and  less  regular 
patches,  so  that  at  least  500  eggs  may  be  considered  as  the  real  num- 
ber produced  by  a  single  individual.  The  egg,  measuring  0.4  millime- 
ters, is  of  a  bright  golden-yellow  color,  quite  globular,  and  ornamented 
by  numerous  regular  pits,  which  give  it  under  a  magnifying  letis  the 
appearance  of  a  beautiful  golden  thimble.  As  the  eggs  approach  tbe 
time  of  hatching  this  color  disappears  and  gives  place  to  a  dull  leaden 
hue. 

"  The  interval  between  the  time  of  depositing  [^H^d^f^^cJ^fliT^Pfid^l^® 
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eggs  for  the  first  brood  varies  considerably,  and  the  latter  may  be  greatly 
retarded  by  iuclement  weather.  Usually,  however,  not  more  than  ten 
days  are  consumed  in  maturing  the  embryo  within.  The  eggs  of  the 
summer  brood  seldom  require  more  than  one  week  to  hatch. 

**  Without  check  the  offspring  of  one  female  moth  might  in  a  single 
season  (assuming  one-half  of  her  progeny  to  be  femal6  and  barring  all 
checks)  number  125,000  caterpillars  in  early  fall — enough  to  ruin  the 
shade-trees  of  many  a  fine  street. 


Fig.  \^.—Uyphcntria  eunea:  a, dark  larva,  seen  from  side;  b,  lij(ht  larva  from  above;  e, dark  larva 
from  above ;  d,  pupa  from  below  ;  e<  papa  from  side  ;  /.  moth. 

The  Larva  (Fig.  18,  a,  h^  and  c).— "The  caterpillars  just  born  are  pale 
yellow,  with  two  rows  of  black  marks  along  the  body,  a  black  head,  and 
with  quite  sparse  hairs.  When  full  grown  thej'^  generally  appear  pale 
3'ellowish  or  greenish,  with  a  broad  dusky  stripe  along  the  back  and  a 
yellow  stripe  along  the  sides;  they  are  covered  with  whitish  hairs,  which 
spring  from  black  and  orange^ellow  warts.  The  caterpillar  is,  however, 
very  variable  both  as  to  depth  of  coloring  and  as  to  markings.  Close 
observations  have  failed  to  show  that  different  food  produces  changes 
in  the  coloration ;  in  fact,  nearly  all  the  various  color  varieties  may  be 
found  upon  the  same  tree.  The  fall  generation  is,  however,  on  the 
whole,  darker  with  browner  hairs  than  the  spring  generation. 

"As  soon  as  the  young  caterpillars  hatch  they  immediately  go  to  work 
to  spin  a  small  silken  web  for  themselves,  which  by  theiV  united  efforts 
soon  grows  large  enough  to  be  noticed  upon  the  trees.  Under  this  pro- 
tecting shelter  they  feed  in  company,  at  first  devouring  only  the  green 
upper  portions  of  the  leaf  and  leaving  the  veins  and  lower  skin  unmo- 
lested. As  they  increase  in  size  they  enlarge  their  web  by  connecting 
it  with  the  adjoining  leaves  and  twigs ;  thus  as  they  gradually  work 
downwards  their  web  becomes  quite  bulky,  and,  as  it  is  filled  with 
brown  and  skeletonized  leaves  and  other  di8colorgd^.^ng|t^^jj^^l^l  as 
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with  their  old  skins,  it  becomes  quite  an  anpleasant  feature  in  our  pub- 
lic thoroughfares  and  parks.  The  caterpillars  always  feed  underneath 
these  webs ;  but  as  soon  as  they  approach  maturity,  which  requires 
about  one  month,  they  commence  to  scatter  about,  searching  for  suita- 
ble places  in  which  to  spin  their  cocoons.  If  very  numerous  ui)on  the 
same  tree  the  food-supply  gives  out,  and  they  are  forced  by  hunger  to 
leave  their  sheltering  homes  before  the  usual  time. 

"  When  the  young  caterpillars  are  forced  to  leave  their  webs  they 
do  not  drop  suddenly  to  the  ground,  but  suspend  themselves  by  a  fine 
silken  thread,  by  means  of  which  they  easily  recover  the  tree.  Grown 
caterpillars,  which  measure  1.1 1  inches  in  length,  do  not  spin  such  a 
thread.  Both  old  and  young  ones  drop  themselves  to  the  ground  with- 
out spinning  when  disturbed  or  sorely  pressed  by  hunger. 

Pupa  and  Cocoon. — "  Favorite  recesses  selected  for  pupation  are  the 
crevices  in  bark  and  similar  shelters  above  ground^  in  some  cases  even 
the  empty  cocoons  of  other  moths.*  The  angles  of  tree-boxes,  the  rub- 
bish collected  around  the  base  of  trees  and  other  like  shelter  are  em- 
ployed for  this  purpose,  while  the  second  brood  prefer  to  bury  them- 
selves just  under  the  surface  of  the  ground,  provided  that  the  earth  be 
soft  enough  for  that  purpose.  The  cocoon  itself  is  thin  and  almost 
transparent,  and  is  composed  of  a  slight  web  of  silk  intermixed  with  a 
few  hairs,  or  mixed  with  sand  if  made  in  the  soil. 

"  The  pupa  (Fig.  18,  d  and  e)  is  of  a  very  dark-brown  color,  smooth 
and  polished,  and  faintly  punctate ;  it  is  characterized  by  a  swelling  or 
bulging  about  the  middle.  It  is  0.60  inch  long  and  0.23  inch  broad  in 
the  middle  of  its  body,  or  where  it  bulges  a  little  all  round. 

The  Moth  (Fig.  18,  6).—"  The  moths  vary  greatly,  both  in  size  and 
coloration.     They  have,  in  consequence  of  such  variation,  received 


Fio.  \d.—HypharUria  ounea:  a^^.  wings  of  »  series  of  moths,  showing  the  rariations  firom  the  pni« 
white  form  to  one  profusely  dotted  with  hlack  and  brown. 

many  names,  such  as  cunea  Drury,  textor  Harr.,  punctata  Fitch,  punota- 

tissima  Smith  (Fig.  19).    But  there  is  no  doubt,  as  proven  fix)m  frequent 

*  We  have  known  the  substantial  cocoon  of  Cerura  to  be  used  for  this  puipose. 
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breeding  of  specimeus,  that  all  these  names  apply  to  the  very  same 
insect,  or  at  most  to  slight  varieties,  and  that  Dmry's  name  cuneay  hav- 
ing priority,  mast  be  used  for  the  species. 

**The  most  frequent  form  observed  in  the  vicinity  of  Washington  is 
white,  with  a  very  slight  fulvous  shade ;  it  has  immaculate  wings, 
tawny-yellow  front  thighs,  and  blackish  feet;  in  some  specimens  the 
tawny  thighs  have  a  large  black  spot,  while  the  shanks  on  the  upper 
surface  are  rufous.  In  many  all  the  thighs  are  tawny  yellow,  while  in 
others  they  have  scarcely  any  color.  Some  specimens  (often  reared 
from  the  same  lot  of  larvae)  have  two  tolerably  distinct  spots  on  each 
front  wing — one  at  base  of  fork  on  the  costal  nerve  and  one  just  within 
the  second  furcation  of  the  median  nerve.  Other  specimens,  again, 
have  their  wings  spotted  all  over  and  approach  the  form  punctatissimay 
described  as  the  ^^Many-spotted  Ermine-moth^'of  the  Southern  States. 
The  wings  of  the  moths  expand  from  1^  inches  to  If  inches.  The  male 
moth,  which  is  usually  a  little  smaller,  has  its  antennse  doubly  feath- 
ered beneath,  and  those  of  the  female  i)ossess  instead  two  rows  of 
minute  teeth. 

"  The  pupa  state  lasts  from  six  to  eight  days  for  the  summer  brood, 
while  the  hibernating  brood,  however,  requires  as  many  months,  ac- 
cording to  the  latitude  in  which  they  occur. 

INJUBY  BONE  IN  1886. 

"  During  the  past  year  the  city  of  Washington,  as  well  as  its  vicinity, 
was  entirely  overrun  by  the  caterpillars.  With  the  exception  of  trees 
and  plants  the  foliage  of  which  was  not  agreeable  to  the  taste  of  this 
insect,  all  vegetation  suffered  greatly.  The  appended  list  of  trees, 
shrubs,  and  other  plants  shows  that  comparatively  few  kinds  escaped 
entirely.  The  fine  rows  of  shade  trees  which  grace  all  the  streets  and 
avenues  appeared  leafless,  and  covered  with  throngs  of  the  hairy  worms. 
Excepting  on  the  very  tall  trees,  in  which  the  highest  branches  showed 
a  few  leaves  too  high  for  the  caterpillars  to  reach,  not  a  vestige  of  foliage 
could  be  seen.  The  trees  were  not  alone  bare,  but  were  still  more  dis- 
figured by  old  and  new  webs  made  by  the  caterpillars,  in  which  bits  of 
leaves  and  leaf-stems,  as  well  as  the  dried  frass,  had  collected,  produc- 
ing a  very  unpleasant  sight.  The  pavements  were  also  constantly  cov- 
evered  with  this  unsightly  frass,  and  the  empty  skins  of  the  various 
molts  the  caterpillars  had  to  undergo  were  dhifted  about  with  every 
wind,  and  collected  in  masses  in  corners  and  tree-boxes.  The  parks 
fared  a  little  better.  Because  of  the  great  variety  of  trees  planted  there 
some  escaped  entirely,  while  others  showed  the  effect  of  the  united 
efforts  of  so  many  hungry  caterpillars,  only  in  a  more  or  less  severe 
degree.  The  grassy  spots  surrounding  the  different  groups  of  trees  had 
also  a  protective  influence,  since  the  caterpillars  do  not  like  to  travel 
over  grass,  except  when  prompted  by  a  too  ravenous  hunger.  The  rapid 
increase  of  this  insect  is  materially  assisted  by  the  pecnliar  method  of 
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selectiug  shad^  trees  for  the  city.  Each  street  has,  in  many  cases,  bnt 
one  kind  of  shade  tree ;  rows  of  them  extend  for  miles,  and  the  trees 
are  planted  so  close  together  that  their  branches  al  most  interlace.  Thus 
there  is  no  obstacle  at  all  for  the  rapid  increase  and  distribntion  of  the 
caterpillars.  I  f  different  kinds  of  trees  had  been  planted,  so  as  to  alter- 
nate, 1  ess  trouble  might  be  experienced.  Plate  I  shows  a  view  of  Four- 
teenth street,  taken  in  late  September,  which  illustrates  this  point;  the 
poplars  on  the  west  side  being  completely  defoliated  as  far  as  the  eye 
can  reach,  while  the  maples  on  the  east  are  almost  untouched. 

<^As  long  as  the  ca  terpillars  were  young,  and  still  small,  the  different 
communities  remained  under  cover  of  their  web  s,  and  only  offended  the 
eye.  But  as  soon  as  they  reached  maturity  ,  and  commenced  to  scat- 
ter—  prompted  by  the  deBice  to  find  suitable  places  to  spin  their  cocoons 
and  transform  to  pupce— matters  became  more  unpleasant,  and  com- 
plaints were  heard  from  all  those  who  had  to  pass  such  infested  trees. 
In  many  localities  no  one  could  walk  without  stepping  upon  caterpil- 
lars ;  they  dropped  upon  every  one  and  everything ;  they  entered  flower 
and  vegetable  gardens,  porches  and  verandas,  and  the  house  itself,  and 
became,  in  fact,  a  general  nuisance. 

<^  The  chief  damage  done  to  vegetation  was  confined  to  the  city  itself, 
although  the  caterpillars  extended  some  distance  into  the  surrounding 
country.  There,  however,  they  were  more  local,  and  almost  entirely 
confined  to  certain  trees,  and  mainly  so  to  the  White  Poplar  and  the 
Cottonwood.  Along  the  Baltimore  and  Pot  omac  Bailroad  tracks  these 
trees  were  defoliated  as  far  as  five  miles  from  the  Oapitol.  In  George- 
town the  caterpillars  were  equally  noxious,  but  in  the  adjoining  forests 
but  very  few  webs  could  be  seen. 

"The  proportionate  injury  to  any  given  species  of  tree  is  to  some  ex- 
tent a  matter  of  chance,  and  in  some  respects  a  year  of  great  injury,  as 
1886,  is  not  a  good  year  to  study  the  preferences  of  a  species,  because 
when  hard  pressed  for  food  the  caterpillars  will  feed  Upon  almost  any 
plant,  though  it  is  questionable  whether  they  can  mature  and  transform 
on  those  which  they  take  to  only  under  the  influence  of  such  absolute 
necessity.  Again,  the  preference  shown  foY  particular  trees  is  more  the 
result  of  the  preference  of  the  parent  moth  than  of  its  progeny  in  a  case 
of  so  general  a  feeder  as  the  Fall  Web-worm.  We  had  a  very  good 
illustration  of  this  in  Atlantic  City  last  autumn.  The  caterpillars  were 
exceedingly  abundant  during  autumn  along  this  portion  of  the  Atlantic 
coast,  especially  on  the  trees  above  named.  We  studied  particularlj 
their  ways  upon  one  tree  that  was  totally  defoliated  by  September  11. 
The  bulk  of  the  caterpillars  were  then  just  through  their  last  molt, 
though  others  were  of  all  ages  illustrating  different  hatchings.  There 
was  an  instinctive  migration  of  theselarvae  of  all  sizes,  and  the  strength 
of  their  food  habits  once  acquired  from  birth  upon  a  particular  tree  was 
well  illustrated.  At  first  the  worms  passed  over  various  adjacent  plants, 
like  honeysuckles,  roses,  &c.,  the  leaves  of  which  they  ^'*^^*4PYflM^^^ 
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hatched  npon  them,  but  as  the  migrating  s^arm  became  pressed  with 
hunger  they  finally  fell  upon  these,  and  even  upon  plauts  like  the  Peachy 
and  Ailanthos,  which  ordinarily  are  passed  over.  They  wonld  pounce 
upon  any  food,  and  a  rotten  apple  placed  in  their  way  was  soon  literally 
swarming,  with  them  and  sacked  dry. 

^'In  a  general  way  it  may  be  stated  that  coniters,  grapes,  and  most 
herbaceons  plants  are  free  from  their  attacks,  and  it  is  very  donbtfal 
whether  the  species  caa  mature  npon  them. 

*^The  list  of  plants  which  follows  is  arranged  according  to  the  relative 
damage  to  the  foliage  in  the  city  of  Washington.  The  three  first  named 
are  most  subject  to  attack,  and,  in  fact,  are  almost  always  defoliated. 


PROPORTIONATE  INJURY  TO  DIFFERENT  PLANTS  AND  SHADE  TREES. 

^<  The  damage  done  in  the  city  of  Washington  was  exceptional,  bat 
so  was  also  the  general  damage  throughout  the  New  England  States,  if 
not  throughout  the  country.  In  New  England  the  greater  predilection 
which  the  species  showed  for  Poplar,  Cottonwood,  and  the  ranker  grow- 
ing Willows  wasevery  where  manifest,  and  so  much  was  this  the  case  that 
the  destruction  of  the  first  brood  on  these  trees  would  have  substan- 
tially lessened  the  damage  to  other  trees." 

Plants  marked  1  have  lost  from  75  to  100.  per  cent,  of  their  foliage. 

Plants  marked  2  have  lost  from  50  to  75  per  cent,  of  their  foliage. 

Plants  marked  3  have  lost  from  25  to  50  per  cent  of  their  foliage. 

Plants  marked  4  have  lost  from  0  to  2>  per  cenjb.  of  their  foliage. 
Plants  marked  with  two  figures  have  shown  the  relative  immunity  or 
injury  indicated  by  both,  the  variation  being  in  individual  trees. 


I.  Negundo  aceroides  MoBDch.  (Box  El- 
der.) 

1.  Populua  alha  L.  (European  White 
Poplar.) 

1.  Populua  monilifera  Alton.     (Cotton- 

wood.) 

1-2.  Populus  haUami/era  L.  (Balsam 
Poplar.) 

1-2.  Populua  treniuloides  Mich*x.  (Amer- 
can  Aspen.) 

1-2,  Fiaxinus  american a  Jj.    (White  Ash.) 

1-2.  Fraxinua  excelsior  L.  (European 
Asb.) 

1-2.  Sambucus  canadensis  L.    (Elder.) 

1-2.  Pyriw  species.  (Cultivated  Pearand 
Apple.) 

1-2.  Prunus  avium  and  cerasus  L.  (Cher- 
ries.) 

1-4.  Syringa  vulgaris  L.    (Lilac.) 

1-4.  Ilex  spec.     (Holly.) 

2.  Platanus occidenialis  Jj,    (Sycamore.) 
2.  Salix  species.    (Willow.) 


(American    Lin- 


(Enropeftn  Lin- 
(Lombudy 
(American 


2-:{, 
'  2-3. 
I  2-3. 
I  2-3. 
I  2-3. 

2-3, 
I  2-3. 

2-3, 
2-3. 
2-3. 
2-3. 

2-4. 


Tilia  amerUsana  L. 

den.) 
Tilia  europcea    L. 

den.) 
Populus   dilatata    Ait. 

Poplar.) 
Ulmus    americana     L. 

White  Elm.) 
Ulmus  fulva  Mich.    (Slippery  Elm.) 
Prunus  armeniaca  L.    (Apricot.) 
Alnus  maritima  Muhl.    (Alder.) 
Betula  alba,  L.    (White  Birch.) 
Viburnum  species.    (Haw  or  Sloe.) 
Lonicera  species.    ( Honeysuckles. ) 
Prunus  americana  Marsh.    (Wild  Bed 

Plum.) 
Celtis  occidentalis  L.    (Hackberry.) 
Bosa  species.     ( Rose. ) 
Oossypium  album  Ham.    (Cotton.) 
Cephalanthus  ocddenfalis  L.    (Button 

Bush.) 
Convolvulus  spec.     (Morning  Glory.) 
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2-4. 

2-4. 
3. 
3. 


3. 

2. 

3. 
3. 

3. 
3. 
3. 

3. 

3. 

3. 
3. 
3. 
3. 

3. 
3-4. 
3-4. 
3-4. 

3-4. 

3-4. 
3-4. 

3-4. 
3-4. 
3-3. 

3-4. 

3-4. 

3-4. 

3-4. 

3-4. 

3-4. 

3-4. 


-4oer   saocharinum  Wang.^    (Sugar 

Maple.) 
Geranium  species.     (Geraniam.) 
Betula  nigra  L.     (Red  Birch.) 
Teooma    radicans   Jnss.      (Trumpet 

Creeper.) 
Sympkoricarpua    raoemo$us.    Mich'x. 

(Snowberry.) 
Larix    europcBa,    Del.      (European 

Larch.) 
Corylus  americana,  Walt.     (Hazel- 
nut.) 
Quereua  alha  L.    (White  Oak. ) 
Diaapyroa    virginiana  L.      (Persim- 
mon.) 

Carya  species.    (Hickory.) 
Juglans  species.    (Walnut. ) 
WiitariaHnenaisBeh    (Chinese  Wis- 
teria.) 

Wistaria  fruteacens  D.  C.    (Native 
Wisteria.) 
Amelanohier   canadenaia    T.    &    G. 

(Shad-bush.) 
Cratcegua  species.    (Haw.) 
Rubua  species.    (Blackberry. ) 
^tr<Ba  species.    (Spiraea.)  * 
Ribea  species.    (Currant  and  Goose- 
berry.) 
Staphylea  iHfoUa  L.    (Bladder Nut.) 
Cydonia  vulgaris  Ten,  (Quince.) 
Aaimina  triloba  Dun.    (Papaw.) 
Berheria    canadenaia   Pursh.      (Bar- 
berry.) 
Catalpa  bignonioidea  Walt.     (Indian 

bean.) 
Catalpa  apeoioaa  Ward.    (Bignonia.) 
Euonymua  atropurpureua  Jae£>  ( Burn- 
ing Bush.) 
Cupressus  ihyoides  L.   (White  Cedar. ) 
Juniperus  virginiana  It,  (Red Cedar.) 
Cernvs  florida  L.    (Flowering  Dog- 
wood.) 
Camus  altem\folia  L.     (Alternate- 
leaved  Dogwood.) 
Carpinus  americana  Mich'x.    (Horn- 
beam.) 
Castanea  americana  Mich'z.    (Ameri- 
can Chestnut.) 
Castanea  pumila  M'lch^n.    (Chinqua- 
pin.) 
Ostrya  tnr^tnica  Willd.    (Hop  Horn- 
beam.) 
Quercus    coocinea  Wang.     (Scarlet 

Oak.) 
Quercus  phelloa  L.    (Willow  Oak.) 


3-4.  Quereua prinuaJj.    (Chestnut Oak.) 
Z-4.  Quereua  rubra  L.    (Red  Oak.) 
3.4.  Dioapyroa  kaki  L.     (Japan  Persim- 
mon.) 
3-4.  Buxua    aempervirena   L.     (Common 

Box.) 
3-4.  ffamamelia  virginica  L.    (Witch  Ha- 
zel.) 
3-4.  Saaaafraa  officinale  T^eaa.   (Sassafras.) 
3-4.  Cercia  canadenaia  L,    (Red  Bud.) 
3-4.  Hibiacua  ayriacua  L.     (Tree  Hibis- 
cus.) 
3-4.  Bhamnua  aln\foliua  L»Her.     (Alder- 
leaved  Buckthorn.) 
3-4.  Prunua      virginiana      L.       (Choke 

Cherry.) 
3-4.  Peraica  vulgaria  Uili.    (Peach.) 
3-4.  j£aculua  hippocaatanum  L.     (Horse 

Chestnut.) 
3-4.  Paulownia  imperialia  Seeb.    (Cigar 

Tree.) 
3-4.  Ailanthua  glanduloaua  Daf.    (Tree  of 

Heaven.) 
3-4.  Maclura  aurantiaoa  Nntt.     (Osage 

Orange. ) 
3-4.  Ampelopaia    quinqutfolia.      Virginia 

Creeper.) 
3-4.  CZema<i«  species.    (Clematis.) 
3-4.  2W/o2iicm spec.    (Clover.) 
3-4.  Helianthua  spec,    (Sunflower.) 
3-4.  Jaaminum  spec.    (Jesamine.) 
3-4.  Fieua  carica  Jj.    (Fig.) 
4.  Bhua  cotinua  Ij,    (Smoke  Tree.) 
4.  Pinua  spec.    (Pine.) 
4.  Taxua  spec.    (Yew.) 
4.  Nyaaa  multifiora  Wangerh.      (Sour 

Gum.) 
4.  Faguaferruginea  Ait.    (Beech.) 
4.  jffa^mia  spec.    (Laurel.) 
4.  Bhododendronspeo.  (Rhododendron.) 
4.  Bicinua    communia    L.      (Castor-oil 

Plant.) 
4.  Liquidamhar  atyraciflua  L.     (Sweet 

Gum.) 
4.  Qleditachia   triaoanthoa  L.     (Honey 

Locust.) 
4.  Gymnocladua  canadenaiay  Lamb.  (Ken- 
tucky CoflFee  Tree.) 
4.  BobiniapaeudaoaeiaJj,    (Locust.) 
4.  Liriodendron   tuUpifera    L.     (Tulip 

Tree.) 
4.  Magnolia  spec.    (Magnolia.) 
4.  Chionanthua  virginicua    L.     (Fringe 

Tree.) 
4.  Liguatrum  vulgare  L.    (Privet.) 
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4.  Zanihoxylumamericanum  M.  (Prickly  1      4.  ^8£ulu8  fava.  Ait.     (Sweet  Book- 


Ash.) 
4.  Acer  tUisycarpum  Ehrh.     (White  or 

Silver  Maple.) 
4.  Acer rubrum  W AH gert.    (Red Maple.) 


eye.) 

4.  ^eoulm  glabra  Willd.     (Ohio  Back- 
eye.) 

4.  Morua  rubra  L.    (Red  Mulberry.) 


"  Trees  in  the  vicinity  of  the  White  Poplar  and  Cottonwood  Buffered 
most.  Even  trees  usually  not  inj ured,  as,  for  instance,  the  Sugar  Maple, 
are  often  badly  defoliated  when  in  such  coutiguity. 

^^This  list  contains  a  number  of  plants  not  usually  injured  by  these 
caterpillars.  In  some  cases  the  injury  was  due  to  the  fact  that  twigs  con- 
taining the  web,  with  its  occupants,  had  been  pruned  from  the  tree  and 
thrown  near  plants,  instead  of  being  at  once  burned  or  otherwise  de- 
^stroyed. 

<<In  other  cases  the  injury  is  due  to  the  i>eculiar  position  of  the  plant 
injured,  i.  e.,  under  a  tree  infested  by  the  caterpillars.  These  when 
fully  grown  commence  to  scatter,  and  dropping  upon  the  plants  under- 
neath the  tree  so  defoliate  it  without  actually  making  their  home  upon 
it.  The  greatnumber  thus  dropping  from  a  large  tree  will  soon  defoliate 
a.ny  smaller  plant,  even  if  each  caterpillar  takes  but  a  mouthful  by  way 
of  trial.  Thus  Holly,  a  plant  not  usually  eaten  by  these  insects,  soon 
becomes  denuded.  Other  plants  unpalatable  or  even  obnoxious  to  the 
caterpillars  are  sometimes  destroyed  by  the  multitudes  in  their  search 
for  more  suitable  food. 

"  Hungry  caterpillars  leaving  a  denuded  tree  in  search  of  food  wander 
in  a  straight  line  to  the  next  tree,  sometimes  a  distance  of  25  feet,  show- 
ing that  they  possess  some  keen  sense  to  guide  them.  If  such  a  tree 
offers  unsuitable  food,  they  still  explore  it  for  a  long  time  before  de- 
serting it.  In  this  manner  two  columns  of  wandering  caterpillars  are 
formed,  which  frequently  move  in  opposite  directions. 

PECULIAR  EFFECT  OF  DEFOLIATION  UPON  SOME  PLANTS. 

"  During  the  early  part  of  October  many  trees,  mainly  apple  and  pear, 
which  had  been  entirely  denuded  of  their  foliage  by  the  caterpillars, 
showed  renewed  activity  of  growth.  .  Some  had  a  few  scattered  flowers 
upon  them,  others  had  one  or  two  branches  clothed  with  flowers,  while  in 
some  few  cases  the  whole  tree  appeared  white.  It  looked  as  if  the  trees 
were  covered  with  snow,  since  they  lacked  the  green  foliage  usually 
seen  with  the  blossomt)  in  spring.  Some  few  flowers  were  also  observed 
upon  badly  defoliated  cherry-trees.  Even  as  late  as  the  middle  of 
November,  owing  perhaps  also  to  the  pleasantly  warm  weather,  some 
few  flowers  could  be  observed  upon  some  imported  plants  belonging  to 
the  genus  Spircea  and  upon  the  Chinese  Ked-apple.  All  these  plants 
usually  blossom  early  in  spring.  The  caterpillars  having  entirely  de- 
foliated the  trees  produced  thus  an  artificial  period  of  rest,  or  winter, 
which  was  followed  by  unseasonable  budding  and  flowering.    Such  a 
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Tesolt  oft6D  follows  summer  ^denudatioo  by  any  insect,  and  we  have  re- 
ferred to  some  remarkable  cases  in  our  previous  writings.* 

ENEMIES  OF  THE  WEB-WOBM  OTHER  THAN  INSECTS. 

"The  caterpillars  have  comparatively  few  enemies  belonging  to  the 
vertebrate  animals.  This  is  not  owing  to  any  oflfeusive  odor  or  to  any 
other  means  of  defense,  but  is  entirely  due  to  their  hairiness.  Chick- 
ens, and  even  the  omniverous  ducks,  do  not  eat  them;  if  offered  to  the 
former  they  pick  at  these  morsels,  but  do  not  swallow  them. 

"The  English  sparrow  has,  iu  this  case  at  least,  not  proven  of  any 
^assistance  whatever.  Indeed,  as  before  stated,  its  introduction  and 
multiplication  has  greatly  favored  the  increase  of  the  worms. 

"The  'pellets'  of  a  Screech-owl  (Scops  asio)  found  in  the  vicinity  of 
Baltimore,  Md.,  and  examined  by  Mr.  Luggar,*  consisted  apparently  al- 
most entirely  of  the  hairs  of  these  caterpillars,  proving  that  this  useful 
bird  has  done  good  service. 

"  Perhaps  the  statement  may  be  of  interest,  that  this  little  owl  is 
getting  much  more  common  in  the  vicinity  of  such  cities,  iu  which  the 
English  sparrow  has  become  numerous,  and  that  the  imported  birds 
vvill  find  in  this  owl  as  bold  an  enemy  as  the  Sparrow-hawk  is  to  them 
iu  Europe,  and  even  more  dangerous,  since  its  attacks  are  made  towards 
dusk,  at  a  time  when  the  sparrow  has  retired  for  the  night  and  is  not 
as  wide  awake  for  ways  and  means  to  escape. 

"  If  our  two  cuckoos,  the  black-billed  as  well  as  the  yellow-billed  spe- 
cies, could  be  induced  to  build  their  nests  within  the  city  limits  or  in 
our  parks,  we  should  gain  iu  them  two  very  useful  friends,  since  they 
feed  upon  hairy  caterpillars. 

"  The  common  toad  (Bufo  americana)  has  eaten  great  numbers  of 
these  caterpillars,  as  shown  by  dissections  made  by  Mr.  Lugger,  and 
it  should  be  carefully  protected  instead  of  being  tormented  or  killed  by 
boys  or  even  grown  ]>eople.  The  tuad  is  always  a  useful  >  animal  and 
ought  to  be  introduced  in  all  gardens  and  parks. 

"The  lollowing  species  of  spiders  were  observed  to  eat  the  caterpillars, 
viz,  Marpessa  undata  Koch  and  Attus  (Phydippus)  tripunctatus.  Neither 
species  builds  a  web,  but  obtains  its  prey  by  boldly  leaping  upon  it; 
they  are,  in  consequence  of  such  habits,  frequently  called  Tiger-spiders. 
The  foriLcr  was  exceedingly  common  last  year,  more  so  than  for  many 
previous  years,  thus  plainly  indicating  that  the  species  did  not  suffer 
for  lack  of  food.  This  species  is  usually  found  upon  the  trunks  of  trees, 
and  is  there  well  protected  by  its  color,  which  is  like  that  of  the  bark. 
It  hides  in  depressions  and  cracks  of  the  bark,  and,  jumpiug  upon  the 
passing  game,  or,  cat-like,  approaching  it  from  behind,  it  thrusts  its 
poisonous  fangs  into  the  victim,  which  soon  dies  and  is  sucked  dry. 
The  Attus  has  similar  habits,  but  is  still  more  cautious;  it  usually  hides 

*  See  Eighth  Report  on  the  Insects  of  Mi88onri,|^..^l|^^  VjOOVJ  It: 
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ander  loose  bark.  Both  spiders  are  wonderfully  active,  and  kill  large 
nnmbers  of  caterpillars.  Their  large  flat  egg-masses  can  be  foond  dar- 
ing the  winter  under  dead  bark  and  in  cracks.  Both  species  hibernate 
in  silken  nests  in  similar  localities." 

PREDAOEOUS  INSECT  ENEMIES. 

The  caterpillars  of  this  moth  have  quite  a  number  of  external  ene- 
mies, which  slay  large  numbers  of  them.  The  well-known  Bear-horse 
{Mantis  Carolina^  see  Fig.  20)  seems  to  be  very  fond  of  the  caterpillars. 


Fig.  20. —Mantitearvlina:  a,  female;  6,  male. 

The  so-called  Wheel-bug  (Prionidus  cristatusy  see  Fig.  16)  has  proved  to  be 
one  of  our  best  friends  in  reducing  the  numbers  of  the  caterpillars.  This 
insect  was  formerly  by  no  means  very  common  in  cities,  but  of  late  years 
it  has  greatly  increased  in  numbers,  and  is  now  a  well-known  feature  in 
all  our  public  parks  and  such  streets  as  possess  shade-trees.  Outside 
of  the  city  it  is  rarely  met  with ;  nor  does  it  extend  much  farther  north 
than  Washington.  It  is,  like  the  Mantis,  in  all  its  stages  a  voracioas 
feeder  upon  insects,  slaying  alike  beneficial  and  noxious  ones.  The 
bright  red  larvae  and  pupae,  also  carnivorous,  are  seen  in  numbers  dur- 
ing the  summer;  they  usually  remain  together  until  hunger  forces 
them  to  scatter.  They  assist  each  other  in  killing  larger  game,  and  are 
to  this  extent  social.  The  Wheel-bug  could  be  observed  almost  any- 
where last  summer,  usually  motionless,  stationed  upon  the  trunk  of 
trees,  waiting  for  the  approach  of  an  insect.  If  one  comes  near,  it 
quite  leisurely  inserts  its  very  poisonous  beak,  and  sucks  the  life-blood 
of  its  victim.  When  this  becomes  empty  it  is  hoisted  up  in  the  air,  as 
if  to  facilitate  the  flow  of  blood,  until  eventually  it  is  thrown  away  as 
a  mere  shriveled  skin.  The  appetite  of  the  Wheel-bug  is  remarkable, 
whenever  chances  offer  to  appease  it  to  the  fulleg||)^|;g^\f^^J^|jMijeDtly, 
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however,  times  go  hard  with  it,  and  notwithstanding  it  is  very  loth  to 
change  a  position^once  taken,  it  is  sometimes  forced  to  seek  better  hunt- 
ing grounds,  and  takes  to  its  wings.  The  Wheel-bug  has  been  observed 
to  remain  for  days  in  the  same  ill-chosen  position,  for  instance  upon  the 
walls  of  a  building,  waiting  patiently  for  something  to  turn  up.  It  is 
slow  in  all  its  motions,  but  withal  very  observant  of  everything  occur- 
ring in  its  neighborhood,  proving  without  doubt  great  acuteness  of 
senses.  It  does  not  seem  to  possess  any  enemies  itself,  and  a  glance  at 
its  armor  will  indicate  the  reason  for  this  unusual  exemption.*  During 
warm  weather  this  bug  possesses  a  good  deal  of  very  searching  curi- 
osity, and  a  thrust  with  its  beak,  filled  with  poison,  is  very  painful  in- 
deed. Boys  call  it  the  Bloodsucker,  a  misnomer,  since  it  does  not 
suck  human  blood.  The  eggs  are  laid  during  the  autumn  in  various 
places,  but  chiefly  upon  smooth  surfaces  of  the  bark  of  tree-trunks,  and 
frequently  in  such  a  position  as  to  be  somewhat  protected  against  rain 
by  a  projecting  branch.  The  female  bug  always  selects  places  the 
color  of  which  is  like  that  of  the  eggs,  so  they  are  not  easy  to  see,  not* 
withstanding  their  large  size.  , 

*'' Euschistus  servus  Say,  is  another  hemipterous  insect  that  preys  upon 
the  caterpillar  of  H.  cuneaj  and  in  a  similar  manner  to  the  Wheel-bug. 
It  is  a  muclj  smaller,  but  also  a  very  useful  insect. 
^^Podisus  »pi7i08us  Ball  (Fig.  21),  in  all  its  stages  was  quite  numerous 
during  the  caterpillar  plague. 
>^     -^  Its  brightly -colored  larvae  and  v  I  ^/^ 

V^!k^7  pup®  (Fig.  22)   were  usually      ^4^      ^fc'   T 

^^J^Bi|^^     found   in    small    numbers  to-     TyjBbv  ^  /^B\ 
J^B^^^     gether ;  but  as  they  grew  older      J^^  *"  ^y^^V 
/W\  they  become  more  solitary  in       ^*^  22,-PoduZ  spit- 

their  habits.    All  stages  of  this    •«*•  ».pap»!  ^  i«^»j  «. 

no9U9:   a,  enlarged      lUSCCt  frcqUCUt  the  tfUUk  and 

wings  expanded.  ^  branches  of  trccs,  and  are  here  actively  engaged  in 
feeding  upon  various  insects.  As  soon  as  one  of 
the  more  mature  larvae  or  a  pupa  has  impaled  its  prey,  the  smaller 
ones  crowd  about  to  obtain  their  share.  But  the  lucky  captor  is  by  no 
means  willing  to  divide  with  the  others,  and  he  will  frequently  project 
his  beak  forward,  thus  elevating  the  caterpillar  into  the  air  away  from 
the  others.  The  habit  of  carrying  their  food  in  such  a  difficult  position 
has  perhaps  been  acquired  simply  to  prevent  others  from  sharing  it.  A 
wonderful  strength  is  necessary  to  perform  such  a  feat,  since  the  cater- 
pillar is  sometimes  many  times  as  heavy  as  the  bug  itself.  The  greedi- 
ness of  this  bug  was  well  illustrated  in  the  following  observations :  A 
pupa  of  P.  spinoaus  had  impaled  a  caterpillar,  and  was  actively  engaged 
in  sucking  it  dry ;  meanwhile  a  Wheel-bug  utilized  a  favorable  oppor- 
tunity and  impaled  the  pupa,  without  forcing  the  same  to  let  go  the 

•  The  eggs  of  the  Wheel-bug  are  pierced,  however,  by  a  little  egg-parasite^-^u 
f€lmu9  redumi  Howard.  Digitized  by  VjOOyit^ 
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caterpillar.  The  elasticity  oi  the  beak  (Fig.  21a)  of  these  bags  miiet  be 
very  great;  they  can  bend  it  in  any  direction,  and  yet  keep  it  in  suck- 
ing operation.  The  poison  contained  in  the  beak  must  act  very  rapidly^ 
since  caterpillars  impaled  by  it  squirm  but  for  a  very  short  time,  and 
then  become  quief 

FUNGUS  DISEASES   OF  THE  WEB- WORM. 

"  The  flr;st  brood  of  these  caterpillars  showed  in  some  quite  well-de- 
fined localities  the  indications  of  a  fungus  disease.  This  did  not  be- 
come, however,  as  general  as  later  in  the  season,  when  it  prevailed 
everywhere ;  yet  it  could  be  observed  that  the  contagion  had  started 
from  certain  points.  In  such  localities  almost  all  the  caterpillars  were 
diseased  and  large  numbers  of  the  dead  were  huddled  together  as 
in  life.  But  when  investigated  their  bodies  were  hard  and  dry,  and 
would  readily  crumble  to  pieces  when  pressed,  producing  an  odor  like 
that  of  some  mnshrooms.  Only  full-grown,  or  rather  caterpillars  in 
their  last  larval  stage,  were  thus  affected.  The  dry  remains  had 
retained  the  original  shape,  and,  if  killed  but  recently  by  the  fungus, 
their  color  as  well.  Before  dying  the  caterpillars  had  fastened  themselves 
very  securely  to  trunks,  twigs,  and  leaves  of  various  trees,  somewhat 
like  the  common  house-fly,  that  dies  by  a  similar  disease  in  large  num- 
bers during  September  in  our  houses,  and  produces  around  itself  such 
a  characteristic  halo  of  white  spores.  Caterpillars  infested  by  the  in- 
cipient stages  of  this  disease  wander  about  aimlessly  and  at  an  irregu- 
lar speed ;  often  they  halt  for  some  time,  then  squirm  about  frantic- 
ally to  start  again,  and  frequently  in  an  opposite  direction  to  the  one 
they  were  going  before.  If  such  a  diseased  caterpillar  is  confined  to  a 
glass  jar  and  observed  it  is  soon  seen  that  a  white  mealy  substance 
gradually  grows  out  of  all  the  soft  spaces  between  their  segments,  which 
eventually  covers  the  whole  insect,  leaving  generally  only  the  black 
head  and  tips  of  hairs  visible.  Before  long  many  spores  are  scattered 
about,  forming  a  circle  of  white  dust  around  the  caterpillar,  and,  if  not 
arrested  by  an  obstruction  in  its  expulsion,  the  halo  thus  formed  is  quite 
regular  and  about  2  inches  in  diameter.  Outdoors  this  white  dust  is 
but  seldom  observed,  because  even  the  slightest  draft  of  air  will  carry 
it  away  and  drift  it  about.  Even  the  white  mealy  substance  adhering 
to  the  caterpillar  itself  is  usually  swept  away,  and  the  victims  look  very 
much  like  healthy  caterpillars;  but  they  darken  with  time  and  eventu- 
ally drop  to  the  ground.  The  magnifying  glass,  however,  still  reveals 
some  spores  adhering  to  the  hairs,  upon  the  underside,  and  upon  the 
bark  or  leaf  of  the  tree  in  their  immediate  neighborhood. 

"This  fungus  kills  caterpillars  even  after  they  have  made  their  co- 
coons. Nor  does  the  pupa  escape.  In  the  latter  case  the  spores  form 
a  white  crest  over  every  suture  of  the  thoracic  segments ;  the  abdom- 
inal segments,  however,  remain  free  from  it.  Evidently  the  caterpillars 
were  nearly  full-grown  when  attacked  by  the  di[^^^^  ^BAj?^'^^^^®®^ 
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vigor  enoagh  to  traDsform  into  pupsB;  later  the  fungus  grew,  and,  press, 
ing  the  chitinous  portion  of  the  papa  apart,  forced  its  way  to  the  air 
to  fructify. 

^* Plants  not  usually  eaten  by  the  caterpillars,  as  well  as  others  not 
eaten  at  all,  have  upon  them  the  largest  numbers  of  caterpillars  killed 
by  the  fungus,  provided  that  they  grow  in  the  vicinity  of  suitable 
food-plants.  Perhaps  unsuitable  food,  predisposing  the  caterpillars  for 
any  disease,  is  one  of  the  causes  of  the  innumerable  host  killed  by  this 
fungus. 

"  The  white  cocoons  of  a  parasite  {Apanteles  hyphantrice  RiJey)  of 
this  caterpillar  were  in  some  cases  observed  to  be  covered  with  similar 
spores  of  a  fungus.  Opening  such  cocoons  it  was  seen  that  the  spores 
were  not  simply  blown  upon  the  silk  and  there  retained,  but  that 
they  came  from  the  victim  within,  and  had  forced  their  way  through 
the  very  dense  silken  covering.'' 

ExperimenU  to  obtain  percentage  of  diseased  caterpillars. 

Experiment  I: 
One  hundred  and  twenty-five  nearly  grown  caterpillars  were  gath- 
ered (October  7, 1886)  at  random  in  one  of  our  public  parks. 
They  were  imprisoned  in  large  glass  jars  and  daily  supplied 
with  suitable  food. 
Eesult,  October  18, 1886: 

11  apparently  healthy  pupae. 
3  deformed  pupsB. 

18  yellow  cocoons  of  Meteortis  hyphantrue. 
9  dead  pupae,  killed  by  fungus  or  otherwise. 
84  dead  caterpillars,  killed  by  fungus  or  otherwise. 

125 

In  the  earth  of  the  jar  were  found  17  pupae  of  Tachina  flies,  leaving 
67  caterpillars  and  9  pupae  killed  by  the  fungus,  or  61  per  cent. 

Experiment  II: 

One  hundred  and  twenty-five  nearly  grown  caterpillars  were  gath- 
ered (October  7, 1886)  from  a  trunk  of  a  Soft  Maple  tree  (un- 
suitable food)  and  treated  as  above. 
Restllt,  October  18, 1886: 

8  apparently  healthy  pupae. 

1  deformed  pupa. 

7  yellow  cocoons  of  Meteorus  hyphantrice. 
3  dead  pupae,  killed  by  fungus  or  otherwise. 
104  dead  caterpillars,  killed  by  fungus  or  otherwise. 

2  cocoons  containing  Tachina  larvae. 
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In  the  earth  of  the  jar  were  found  28  pap®  of  Tacbina  flies,  leaving 
76  caterpillars  and  3  pupas  killed  by  fungus,  or  63  per  cent. 

In  both  experiments  it  has  been  assumed  that  each  Tachina  fly  had 
killed  one  caterpillar. 

On  November  15, 1886,  the  jars  were  again  investigated,  and  it  was 
found  that  a  number  of  the  pupae  had  been  killed  by  the  fungus  since 
October  18, 1886,  and  that  in  fact  all  the  remaining  ones  did  not  look 
healthy.  The  percentage  of  death  by  the  fungus  in  the  two  experi- 
ments was  thus  increased  to  63  per  cent,  in  Experiment  I  and  to  67 
per  cent,  in  Experiment  II. 

TRUE  PAJtASITES  OF  THE  WEB-WORM. 

Telenomus  MJidus  Biley. — A  single  egg  of  the  moth  of  H.  textor  is  a 
very  smalJ  att'air,  yet  it  is  large  enough  to  be  a  world  for  a  little  para- 
site (Fig.  23),  which  undergoes  all  its  transformations  within  it,  and 


Fio.  23.— Ad  egK-parasite:  a,  female;  b,  tip  of  fe- 
male abdomen ;  c,  female  antenna ;  d,  male  antenna  (aU 
greatly  enlarged). 

finds  there  all  the  food  and  lodgment  required  for  the  short  i>eriod  of 
its  life.  In  several  instances  batches  of  eggs  of  this  moth  were  para- 
sitized, and  instead  of  producing  young  caterpillars  they  brought  forth 
the  tiny  insects  of  this  species.  The  batches  of  parasitized  eggs  were 
found  July  27  upon  the  leaves  of  Sunflower,  and  August  18  upon  leaves 
of  Willow ;  judging  from  these  dates  it  was  the  second  brood  of  moths 
that  had  deposited  them.  There  can  be  no  doubt,  however,  that  eggs 
produced  by  moths  emerging  from  their  cocoons  in  early  spring  had 
been  parasitized  as  well.  The  female  Telenomus  was  also  observed, 
August  2,  busily  engaged  in  forcing  its  ovipositor  into  the  eggs,  and 
depositing  therein.  The  female  insect  is  so  very  intent  upon  its  work 
that  it  is  not  easily  disturbed,  and  one  can  pluck  a  leaf  and  apply  a  lens 
without  scaring  it  away.    The  eggs  soon  hatch  inside  the  large  egg  of  the 
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female;    b,  coooon  (en- 


moth,  and  the  larvsB  produced  soon  consanie  the  contents.    This  egg- 
parasite  is  a  very  usefal  friend,  nipping  the  evil  in  the  bnd,  so  to  speak. 

Meteorus  hyphantriw,  Ri- 
ley.— "This  parasite  (Fig. 
24)  has  performed  very 
good  services  during  the 
caterpillar  plague,  and  has 
done  much  to  check  any 
further  increase  of  the  Web- 
worm.  During  the  earlier 
part  of  the  summer  this  in- 
sect was  not  very  nume- 
rous, but  sufficient  proofs 
in  the  form  of  empty  co- 
coons were  observed  to  in- 
dicate at  least  one  earlier 
brood.  Towards  the  end  of 
September,  and  as  late  as 
the  loth  of  October,  very 
numerous  cocoons  of  a  second  brood  were  formed ;  they  could  be  found 
in  all  situations  to  which  the  caterpillar  itself  had  access.  But  the 
great  majority  of  them  were  suspended  from  the  trunks  and  branches 
of  trees,  and  chiefly  from  near  the  base  of  the  trunk.  Each  cocoon  rep- 
resents the  death  of  one  nearly  full-grown  caterpillar,  since  the  latter 
harbors  but  one  larva  of  the  parasite.*  A  careful  watch  was  kept  to 
see  how  such  a  suspended  cocoon  was  formed,  but  in  vain.  Once  a  larva 
had  just  started  to  make  a  cocoon,  but  it  was  prevented  from  finishing 
it  by  a  secondary  parasite,  and  it  died.  Another  larva  had  already  spun 
the  rough  outside  cocoon,  but  became  detached  and  dropped  out  of  the 
lower  orifice,  and  commenced  a  new  one.  The  larva,  suspended  by  the 
mandibles,  evidently  spins  at  first  loose,  irregular,  horizontal  loops 
around  its  body,  until  a  loose  cradle  is  formed.  The  silk  secreted  for  this 
purpose  hardens  very  rapidly  when  exposed  to  the  air.  When  secure 
inside  this  cradle  it  lets  go  its  hold  with  the  mandibles,  and  finishes  the 
soft  inside  cocoon  in  the  usual  manner.  If  the  larva  has  dropped  to  the 
ground  it  still  makes  an  outer  loose  cocoon,  but  the  silken  threads  are 
thicker  and  much  more  irregular.  In  cocoons  made  during  a  high  wind 
the  threads  that  suspend  them  are  much  longer,  reaching  sometimes  the 
length  of  4  inches;  the  more  normal  length  varies  from  1^  to  2  inches. 

"  To  find  out  the  length  of  time  which  this  insect  occupies  in  matur- 
ing inside  the  cocoon,  44  freshly-made  cocoons  were  put  in  a  glass 
jar.  With  a  remarkable  regularity  but  ten  days  were  consumed  by  the 
insect  in  changing  from  the  larval  to  the  winged  form.  The  winged 
MeteoruB  issues  through  a  perfectly  round  hole  at  the  lower  end  of  the 

*  In  only  one  instance  the  cocoon  of  this  parasite  was  found  inside  that  of  its  host. 
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cocoon  by  gnawing  off  and  detaching  a  snagly-fitting  cap.  There  are 
several  secondary  parasites  of  the  Meteorus  which  we  may  mention  later, 
and  they  always  leave  the  cocoon  of  their  host  by  smaller  holes  cut 
through  the  sides.  Most  of  the  adults  had  issued  by  the  first  of  Novem 
ber,  but  it  is  possible  that  some  may  remain  in  their  cocoons  until  spring* 
^^  In  order  to  obtain  the  proportion  between  the  Meteorus  raised  from 
cocoons  and  its  parasites,  i.  e.  secondary  parasites  of  Hyphantria^  450 
cocoons  were  confiucd  in  a  glass  jar  the  latter  part  of  September.  Up 
to  the  first  week  in  November  only  70  specimens  of  Meteorus  were  bred 
from  these  cocoons,  the  rest  giving  out  secondary  parasites,  which  con- 
tinued to  issue  up  to  date  of  writing  (December  20, 1886).  Thus,  only 
16  per  cent,  of  the  cocoons  produced  the  primary,  while  84  per  cent* 
produced  secondary- parasites. 


Fig.  25.— An  ApanteU* :  a,  female  fly ;  b,  ootiine  of  bead  of  larva  in  poai- 
tion  to  show  the  chitinised  parts  of  the  month,  the  mandibles  not  risible, 
beinic  withdrawn ;  e,  one  of  its  mandibles  as  seen  within  the  head  of  a 
mounted  specimen;  d,  cocoon:  «,  Joint  of  antenna— all  enlarged:  natural 
size  of  a  and  d  in  hair*line. 

Apanteles  hyphantrice  Riley  (Fig.  26). — "This  insect  was  about  as  nu- 
merous as  the  Perilitus  communis,  and  did  equally  good  service  in  prevent- 
ing a  further  increase  of  the  caterpillars.  It  appeared  somewhat  earlier 
in  the  season,  and  killed  only  halt-grown  caterpillars.  From  the  nu- 
merous old  and  empty  cocoons  in  early  summer  it  was  plainly  seen  that 
a  first  brood  had  been  quite  numerous,  and  that  from  these  cocoons 
mainly  Apanteles  had  been  bred,  and  not,  as  during  the  autumn,  mostly 
secondary  parasites.  The  white  silky  cocoon  is  formed  almost  under 
the  middle  of  a  half-grown  caterpillar,  and  is  fastened  securely  to  the 
object  its  host  happened  to  rest  upon,  and  but  slightly  to  the  host  itself,, 
which  is  readily  carried  to  the  ground  by  wind  and  rain,  and  can  there- 
fore only  be  found  in  position  in  the  more  sheltered  places,  such  as 
cracks  and  fissures  of  the  bark  of  trees.  But  one  Apanteles  is  found  in 
a  caterpillar,  so  that  each  white  cocoon  indicates,  like  a  tombstone,  the 
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death  of  a  victim.  In  som^  places,  and  notably  upon  the  trunks  of  pop- 
larSy  these  cocoons  were  so  numerous  as  to  attract  attention;  it  seemed 
as  if  the  trunk  had  been  sprinkled  with  whitewash.  But  notwithstand- 
ing such  vast  numbers,  but  two  specimens  of  the  architects  of  these  neat 
cocoons  were  raised;  all  the  rest  had  been  parasitized  by  secondary 
parasites.*  It  is  barely  possible,  however,  that  some  specimens  may 
hibernate  in  their  cocoons,  since  numbers  of  them  have  as  yet  (Decem- 
ber 20, 1886)  not  revealed  any  insects.  The  winged  Apanteles  leaves 
the  cocoon  by  a  perfectly  round  orifice  in  the  front,  by  cuttingoff  a  little 
lid,  which  falls  to  the  ground.  Its  parasites,  however,  leave  by  small 
holes  cut  through  the  sides.  These  secondary  parasites  were  very  com- 
mon late  in  September  and  early  in  October,  and  busily  engaged  in  in- 
serting their  ovipositors  through  the  tough  cocoon  into  their  victim 
within.  It  seems  as  if  the  cocoons  formed  early  in  the  season  were  on 
an  average  a  little  smaller  than  those  formed  later. 

^^The  cocoons  of  this  Apanteles  are  of  a  uniform  white  color,  but  excep- 
tionally a  distinctly  yellowish  cocoon  is  found.  From  these  yellow 
cocoons  nothing  has  so  far  been  bred,  but  since,  as  we  have  elsewhere 
shown,t  the  color  of  the  cocoon  may  vary  in  the  same  species,  it  is 
probable  that  the  variation  here  referred  to  is  not  specific. 

'^  Not  quite  one-half  of  1  per  cent,  produced  parasites  of  various  kinds. 

^^Limneria pallipes  Provancher. — In  addition  to  the  two  Hymenopter- 
ous  parasites  treated  of,  a  third  one  has  been  very  numerous,  and  has  done 
much  good  in  reducing  the  numbers  of  caterpillars.  This,  an  Ichoeu. 
mould  and  a  much  larger  insect,  does  not  form  an  exposed  cocoon  like 
that  of  the  other  parasites  described.  Yet  a  little  attention  will  soon 
reveal  large  numbers  of  them.  Upon  the  trunks  of  various  trees,  but 
chiefly  upon  those  of  the  poplars  and  sugar  maples,  small  colonies  of 
caterpillars,  varying  in  numbers  from  four  to  twelve,  could  be  observed, 
which  did  not  show  any  sign  of  life.  When  removed  from  the  tree  they 
appeared  contracted,  all  of  the  same  size,  and  pale  or  almost  white.  A 
closer  inspection  would  reveal  the  fact  that  the  posterior  portion  of  the 
caterpillar  had  shrunken  away  to  almost  nothing,  whilst  the  rest  was 
somewhat  inflated  and  covered  with  an  unchanged  but  bleached  skin, 
retaining  all  the  hairs  in  their  normal  position.  Opening  one  of  these 
inflated  skins,  a  long,  cylindrical,  brown  cocoon  would  be  exposed;  this 
is  the  cocoon  of  the  Limneria  under  consideration.  As  numbers  of  such 
inflated  skins  would  always  occur  together,  it  was  clearly  seen  that  the 
same  parent  Limneria  had  oviposited  in  all  of  them.  Most  of  the  cocoons 
were  found  in  depressions  of  the  rough  bark  or  other  protected  places. 
Single  ones  were  but  rarely  met  with.  The  Hyphantria  larva  in  dying 
had  very  securely  fastened  all  its  legs  into  the  crevices  of  the  bark,  so 
that  neither  wind  nor  rain  could  easily  dislodge  them.  Only  half-grown 
caterpillars  had  thus  been  killed.    Many  of  these  inflated  skins  showed 


*  There  are  a  Domber  of  these  secondary  parasites,  but  as  they  are  still  issning  we 
shall  not  treat  of  them  in  detail  in  the  present  article.  ^  tized  by  VjiJO^lt^ 

t  Notes  on  North  American  Microgasters,  p.  7  (author's  edition). 
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iu  the  early  part  of  October  a  large  hole  ot  exit  in  their  posterior  and 
dorsal  ends^  from  which  the  ichneumons  had  escaped.  Trying  to  obtain 
winged  specimens  ot  this  parasite  one  hundred  and  forty  of  these  co- 
coons— and  only  such  as  were  not  perforated  in  any  way — were  collected 
and  put  in  a  glass  jar.  Only  a  single  female  was  produced  from  all  up 
to  time  ot  writing,  whilst  very  large  numbers  of  secondary  parasites 
issued  from  October  11  till  the  20th  of  November,  and  doubtless  others 
will  appear  during  the  spring  of  1887,  because  some  of  these  inflated 
skins  show  as  yet  no  holes  of  exit. 

^'Tachina  sp.  (Fig.  26.)— The  parasites  of  JT. 
eunea  described  so  far  all  belong  to  the  order 
Hymenoptera,  which  furnishes  the  greatest 
number  of  them.  But  the  fly  now  to  be  de- 
scribed is  fulJy  as  useful  as  any  of  the  others. 
**Tachina- flies  are  very  easily  overlooked, 
because  they  resemble  large  house-flies,  both 
in  appearance  and  in  flight,  and  their  presence 
out  of  doors  is  not  usually  noticed  on  that 
Fio.26.-Aiacbina-fly.  accouut.     Yct  they  play  a  very  importaiit 

role,  living  as  they  do  in  their  larval  state 
entirely  in  insects.  During  the  caterpillar  plague  such  flies  were  often 
seen  to  dart  repeatedly  at  an  intended  victim,  buzz  about  it,  and  quickly 
disappear.  If  the  caterpillar  thus  attacked  was  investigated,  from 
one  to  four  yellowish-white,  ovoid,  polished,  and  tough  eggs  would  be 
found,  usually  fastened  upon  its  neck,  or  some  spot  where  they  could 
not  readily  be  reacbed.  These  eggs  are  glued  so  tightly  to  the  skin  of 
the  caterpillar  that  they  cannot  easily  be  removed.  Sometimes  as  many 
as  seven  eggs  could  be  counted  upon  a  single  caterpillar,  showing  a 
faulty  instinct  of  the  fly  or  flies,  because  the  victim  is  not  large  enough 
to  furnish  food  for  so  many  voracious  maggots.  If  the  victim  happens 
to  be  near  a  molt,  it  casts  its  skin  with  the  eggs  and  escapes  a  slow  but 
sure  death.  But  usually  the  eggs  hatch  so  soon  that  the  small  maggots 
have  time  to  enter  the  body  of  the  caterpillar,  where  they  soon  reach 
their  full  growth,  after  which  they  force  their  way  through  the  skin 
and  drop  to  the  ground,  into  which  they  enter  to  shrink  into  a  brown, 
tun-like  object  (known  technically  as  the  coarctate  pupa),  which  con- 
tains the  true  pupa.  The  caterpillar,  tormented  by  enemies  feeding 
within  it,  stops  feeding  and  wanders  about  for  a  long  time  until  it  dies. 
As  a  rule  not  more  than  two  maggots  of  this  fly  mature  in  their  host,  and 
generally  but  one.  The  caterpillar  attacked  by  a  Tachiua-fly  is  always 
either  fully  grown  or  nearly  s  o. 

"Tachina-flies  abounded  during  the  whole  term  of  the  prevalence  of 
the  caterpillars.  But  it  is  impossible  to  state  positively  whether  they 
were  all  bred  from  them  or  not,  since  the  many  species  of  this  genus  of 
flies  resemble  each  other  so  closely  that  a  very  scrutinizing  investiga- 
tion would  have  been  necessary  to  settle  such  a  question.  But  there  is 
no  doubt  that  they  were  very  numerous  during  the  summer.    Some 
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maggots  obtained  from  caterpillars  kept  for  this  purpose  in  'breeding 
jars  changed  to  the  fly  in  six  days;  others  appeared  in  twenty-three 
days,  and  still  others,  obtained  at  abont  the  same  time,  are  still  under 
ground,  where  they  will  hibernate.  The  maggots  of  these  flies  do  not, 
however,  always  enter  the  ground,  as  some  were  found  inside  cocoons 
made  by  caterpillars  among  rubbish  above  ground.*^ 

8UMMART  OF  THE  HABITS  OF  THB  FOUR  SPECIES. 

it  follows  from  the  above  that  we  have  to  deal  with  four  very  different 
insects,  each  of  them  requiring  modification  in  treatment,  especially  so 
far  as  winter  work  is  concerned.  Here,  as  in  every  other  case  in  deal- 
ing with  injurious  insects,  correct  knowledge  of  the  habits  of  the  species 
to  be  dealt  with  must  necessarily  precede  intelligent  action,  else  we 
shall  be  apt  to  err,  as  did  the  authorities  of  our  neighboring  city,  Balti- 
more, many  years  ago,  by  incurring  a  great  deal  of  unnecessary  expense 
without  producing  any  beneficial  result.  Their  blunder  is  historical. 
Obserying  that  the  elm  trees  around  Cambridge,  Mass.,  suffered  from 
defoliation  and  were  effectually  protected  by  troughs  of  oil  around  the 
trunk,  they  ordered  similar  troughs  of  oil  to  be  placed  around  their 
trees  in  Baltimore,  which  were  also  being  defoliated.  In  Cambridge, 
however,  the  insect  involved  was  the  Spring  Canker  Worm  {Paleacrita 
refnata),  which  has  a  wingless  female  that  issues  from  the  ground  early 
in  spring,  and  is  effectually  prevented  by  the  oil  troughs  from  ascend- 
ing the  trees ;  whereas  the  trees  in  Baltimore  were  suffering  from  the 
Galeruca,  which  we  have  just  described,  and  which  has  ample  wings  in 
both  sexes. 

1.  The  imported  Elm  Leaf-beetle  is  a  small  yellowish  beetle,  about  a 
quarter  of  an  inch  long,  and  marked  with  two  longitudinal  dark  stripes 
on  the  back.  It  passes  the  winter  in  the  beetle  state  in  holes  and 
crevices  in  the  bark  of  trees,  in  fences  and  tree-boxes,  in  bams  and  out- 
houses, &c.,  and  the  eggs  are  laid  on  the  young  leaves  of  elms  in  April 
and  May.  The  eggs  are  yellowish,  elongate,  and  pointed,  and  are  laid 
on  end  upon  the  leaves  in  groups  of  from  five  to  twenty  or  more.  The 
resulting  worm  feeds  on  the  leaves,  gradually  skeletonizing  and  gnaw- 
ing holes  through  them.  The  larvae  molt  four  times  and  transform  to 
pupsB  at  the  surface  of  the  ground  under  grass  and  stones.  There  are 
several .  broods,  and  the  worms  are  pretty  constantly  at  work  through 
the  months  of  Juuey  July,  and  August. 

This  is  an  imported  insect,  is  confined  to  the  Elm  (genus  Ulmt^)^  has 
a  predilection  for  the  European  Elm  and  for  trees  in  cities,  and  the 
female  flies  long  distances. 

2.  The  Bag- worm  is  one  of  our  commonest  native  American  insects, 
and  its  bags  hang  from  the  smaller  limbs  of  our  shade  trees  so  as  to  be 

*Ja8t  as  thisbolletin  is  going  to  press  we  have  discovered  another  primary  para- 
site in  the  old  Department  collection.  It  belongs  to  the  genus  EuplectruSy  and  is  near 
E,  plaiykypenoB  Howard. 
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easily  seen,  especially  \n  winter  when  the  leaves  have  fallen.  These 
bags  are  made  by  trie  larva  or  worm  which  lives  within  them.  The 
female  moth  is  wingless,  and  only  leaves  the  bag  in  which  she  passed 
her  larval  and  papal  life  after  she  has  deposited  her  eggs  in  her  empty 
chrysalis  skin  or  papariam.  She  then  falls  to  the  ground  and  perishes. 
The  eggs  remain  in  the  bag  all  winter  and  hatch  in  spring  into  yoang 
worms,  which  scatter  and  at  once  make  new  bags,  which  increase  with 
their  growth  and  protect  them  from  the  attacks  of  birds. 

The  male  moth  is  a  small,  black,  hairy-bodied  ereatnre,  with  ample 
transparent  wings,  and  escapes  from  the  chrysalis  after  it  is  partially 
worked  out  of  the  hind  end  of  the  bag.  This  worm  is  a  very  general 
feeder,  but  is,  on  the  whole,  more  injurious  to  evergreens  than  to  de- 
ciduous trees. 

This  species  has  several  insect  parasites. 

3.  The  White-marked  Tussock  moth  has  a  very  beautiful  hairy  larva 
or  caterpillar  marked  with  black  and  yellow  and  red.  The  female  co- 
coons are  to  be  found  during  the  winter  on  the  trees  and  upon  neigbor- 
ing  fences  and  tree-boxes,  and  each  cocoon  is  plastered  with  a  number 
of  eggs,  protected  by  a  white,  frothy,  glutinous  covering.  The  eggs 
hatch  in  spring  and  the  young  worms  feed  upon  the  fresh  leaves.  The 
males  spin  their  cocoons  after  three  molts  and  the  females  after  four. 
The  moths  issue  in  July,  pair  and  lay  eggs  for  a  second  brood  of  worms, 
which  in  turn  transform  and  bring  forth  moths  in  October,  the  eggs 
from  which  hibernate.  The  male  moth  is  active,  with  ample  wings, 
which  are  brown,  with  a  conspicuous  white  spot,  while  the  female  is 
pale  and  wingless,  and  only  crawls  out  of  her  cocoon  to  lay  her  eggs 
thereon  and  die.  This  species  is  never  found  on  evergreens,  and  is 
chiefly  injurious  to  elms  and  maples,  and  prefers  large  and  old  trees 
to  young  ones  because  of  the  greater  shelter  whiclrthey  oflFer  for  its  co- 
coons. In  Washington  it  is  yet  chiefly  conflned  to  our  parks,  and  it 
has  not  begun  to  be  as  injurious  as  in  cities  like  Philadelpliia  and  Bal- 
timore, where  the  trees  are  older  and  larger.  Two  probable  egg-para- 
sites and  seven  parasites  of  larva  and  pupa  are  known  to  me. 

4.  The  Fall  Web  worm  passes  the  winter  in  the  pupa  state.  The 
cocoons  are  found  during  the  winter  principally  at  the  surface  of  the 
ground,  mixed  with  dirt  and  rubbish,  or  in  cracks  and  crevices  of  tree 
boxes,  in  fences,  and  under  door  steps  and  basement  walls.  The  flrst 
moths  issue  from  these  cocoons  in  May,  and  lay  their  eggs  in  flat  batches 
on  the  under  side  of  the  leaves.  The  young  worms  feed  preferably  in 
company,  webbing  first  one  and  then  several  leaves  together,  and 
gradually  extending  their  sphere  of  action  until  a  large  part  of  the  tree 
becomes  involved.  The  worms  become  full  grown  in  July  and  spin 
cocoons,  from  which  a  second  generation  of  moths  issue  early  in  August 
and  lay  eggs,  fVom  which  the  worms  hatch,  so  they  are  once  more  in 
force  by  the  latter  part  of  August.  This  is  the  species  which  did  t^e 
damage  last  year.    The. parent  moth  is  white,  with  a  varying  number 
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of  spots;  is  winged  in  both  sexes;  and  the  female  prefers  to  oviposit  on 
Box  Elder  {Negundo  aceraides)^  the  Poplars,  Gottonwoods,  Ashes,  and 
Willows.  The  worm  feeds,  however,  on  many  other  trees,  bat  not  npon 
Oonifers.    It  has  nameroas  enemies  and  parasites. 


REMEDIES  AND  PREVENTIVE  BflEASXTRES. 
WINTER  WORK. 

The  preventive  measures  that  can  be  taken  during  winter  time  vary 
according  to  the  species  to  be  dealt  with.  For  No.  1,  or  the  Oal- 
•eruca,  which  is  confined  to  the  Elms,  no  treatment  of  the  trees  them- 
selves or  of  the  boxes;  in  fact,  no  treatment  that  can  well  be  given  in 
the  winter  season  will  avail  much  in  destroying  the  insect  in  its  hiber- 
nating retreats,  because  the  parent  beetle  finds  shelter  in  all  sorts  of 
out-of-the-way  places.  It  flies  long  distances,  especially  upon  awaken- 
ing from  its  winter  torpor,  so  that  it  may  be  attracted  to  the  trees  from 
regions  into  which  it  is  practically  impossible  to  effectually  pursue  and 
detect  it. 

With  No.  2,  the  Thyridopteryx,  on  the  contrary,  effective  work  can 
be  done  during  the  winter  time  or  when  the  trees  are  bare.  The  bags 
which  contain  the  hibernating  eggs,  and  which  are  very  easily  detected, 
then  may  be  gathered  or  pruned  and  burned.  This  work  may  be  so 
easily  done  that  there  is  no  excuse  for  the  increase  of  this  species. 
Where  intelligent  action  is  possible  the  bags  were  better  collected  and 
heaped  together  in  some  open  inclosure  away  from  trees,  rather  than 
burned.  By  this  means  most  of  the  parasites  will  in  time  escape,  while 
the  young  Bag-worms,  which  will  in  time  hatch  and  which  have  feeble 
traveling  power,  must  needs  perish  from  inability  to  reach  proper  food. 

Much  can  also  be  done  with  No.  3,  the  Orgyia,  because  it  also  hiber- 
nates in  the  egg  state  upon  the  female  cocoons  upon  the  trunks  and  in 
all  sorts  of  recesses. 

'  In  regard  to  No.  4,  the  Hyphantria,  which  is  the  species  we  are  more 
particularly  dealing  with,  something  also  may  be  done  in  the  winter 
time  by  systematic  clearing  away  of  the  cocoons  from  the  sheltered 
places  in  which  they  may  be  found.  These  hibernating  retreats  are, 
however,  so  numerous  about  our  houses  and  our  grounds,  that  complete 
destruction  of  all  cocoons  becomes  an  impossibility. 

ONE  SIMPLE  PREVENTIVE  REMEDY  FOR  ALL. 

It  SO  happens,  fortunately,  that  there  is  one  thoroughly  simple,  cheap 
and  efficacious  remedy  applicable  to  all  four  of  these  tree  depredators. 
From  the  natural  history  facts  already  given  it  is  clear  that  they  all 
begin  their  work  very  much  at  the  same  season  or  as  soon  as  the  leaves 
are  fairly  developed «  and  arsenical  mixtures  properly  sprayed  on  the 
trees  about  the  middle  of  May  and  repeated  once  or  twice  at  intervals 
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of  a  fortDight  later  in  the  season,  will  prove  an  effectaal  protection  to 
trees  of  all  kinds.  This  can  be  done  at  small  expense,  and  will  prove 
the  salvation  of  the  trees.  An  apparatus  can  be  readily  constructed, 
such  as  has  been  used  on  the  grounds  of  the  Department  of  Agriculture, 
on  a  sufficiently  large  scale  to  economize  time  and  labor.  It  should  con- 
sist of  a  water  tank  mounted  on  a  cart  and  furnished  with  a  strong 
force  pump  operated  by  one  man  and  furnished  with  two  sets  of  rubber 
tubing  of  a  sufficient  length  (a  hose  reel  can  be  constructed  on  top  of 
the  cart),  each  hose  supported  by  a  bamboo  extension  pole  with  a  cyclone 
nozzle  at  tip.  With  such  an  apparatus  as  this  three  men  could  drive 
along  the  streets  and  thoroughly  spray  two  trees  simultaneously ;  while 
if  it  were  found  advisable,  four  independent  tubes  and  four  men  to 
work  them  could  be  employed  with  a  sufficiently  powerful  pump,  and 
thus  expedite  the  work.  The  details  of  the  more  important  devices 
connected  with  this  tank-cart  are  given  in  considering  the  Oaleruca. 
The  bamboo  << extension  pole''  is  used  simply  to  stiffen  the  rubber  hose 
and  to  enable  the  operator  to  elevate  the  spraying  nozsle  into  the  center 
of  the  tree  and  spray  to  a  so  much  greater  height.  The  same  result 
can  be  accomplished  by  means  of  a  brass  rod,  in  sections,  and  this  has 
the  advantage  of  superior  strength,  and  will  consequently  carr^  a 
heavier  nozzle  or  a  bunch  of  nozzles  at  the  end. 

The  "Cyclone"  or  *'  Eddy-chamber''  nozzle  (see  Fig.  6)  is  better  suited 
for  work  of  this  kind  on  small  triees  than  any  yet  in  use.  It  is  small, 
simple,  cheap,  will  not  clog,  and  gives  an  admirable  spray.  A  combi- 
nation nozzle  may  be  made  of  several  of  these  which  will  be  readily 
supported  by  the  section  rod  and  will  throw  a  more  profuse  spray. 

The  arsenical  compound  known  as  London  purple  is,  as  already 
shown,  perhaps  preferable  to  white  arsenic  or  Paris  green  in  that  it  is 
not  so  liable  to  burn  the  leaves  while  its  color  enables  one  to  readily 
distinguish  poisoned  from  non-poisoned  trees.  Moreover  it  is  very 
cheap.  From  one-quarter  to  three-quarters  of  a  pound  of  this  substance 
should  be  used  to  a  barrel  of  water,  and  with  this  quantity  of  water  it 
is  best  to  mix  three  quarts  of  cheap  or  damaged  flour  which  will  serve 
both  to  render  the  mixture  adhesive  to  the  leaves  and  also  to  lessen  the 
tendency  of  the  poison  to  burn  the  leaves.  Three-quarters  of  a  pound 
to  the  barrel  may  prove  too  strong  a  mixture  for  delicate  and  susceptible 
young  trees,  and  it  will  be  best  for  general  application  to  make  the 
amount  from  three-eighths  to  one-half  pound  to  the  barrel.  Paris  green 
will  require  a  somewhat  heavier  dose— say  from  one-half  to  1  pound 
per  barrel  of  water. 

A  number  of  other  means  have  been  tried  and  are  more  or  less  effect- 
ual in  destroying  these  defoliators.  Such  are  the  application  of  various 
other  insecticides,  particularly  an  emulsion  of  milk  and  kerosene,  the 
burning  of  the  webs  (in  case  of  the  web-worm)  by  thrusting  a  lighted 
torch,  made  of  various  patterns,  into  the  webs ;  but  after  full  trial, 
nothing  has  been  found  more  satisfactory  than  the  arsenical  mixtures 
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here  recommended.  They  have  the  advantage  over  all  other  mean&' 
that  they  kill  directly  the  worms  begin  feeding,  and  at  the  same  time 
have  a  preventive  influence.  Properly  sprayed  on  the  under  side  of 
the  leaves  so  as  to  adhere,  they  are  not  easily  washed  off,  and  they  not 
only  kill,  without  injury  to  the  tree,  all  the  worms  at  the  time  upon  such 
tree,  but  all  those  which  may  hatch  upon  such  tree  for  a  number  of 
days  and  even  weeks  subsequently. 

We  are  satisfied  that  with  two  or  three  special  tanks,  such  as  we  have 
built  at  the  Department  of  Agriculture,  and  a  gang  of  three  men  to 
each,  the  trees  of  the  city  could  be  easily  protected  at  a  nominal  cost  be- 
yond labor,  and  that  two  sprayings,  one  about  the  middle  of  May  and 
one  the  first  week  in  June,  will  effectually  prevent  the  repetition  of  any 
such  nuisance  as  that  we  suffered  from  last  summer.  Each  gang  of 
three  men  could  properly  protect  in  the  neighborhood  of  from  three 
hundred  to  five  hundred  medium-sized  trees  per  day,  and  in  ordinary 
seasons  and  in  dealing  with  the  web-worm  it  would  only  be  necessary^ 
to  poison  such  trees  as  are  preferred  by  the  insect. 

We  may  here  with  propriety  describe,  as  supplementary  to  the  gen- 
eral consitleration  of  machinery  on  pp.  19-22,  two  recently-invented  ma- 
chines which  could  be  used  to  advantage  in  this  work. 

The  first  is  the  invention  of  Mr.  A.  H.  Nixon,  of  Dayton,  Ohio,  and 
will  answer  very  well  for  the  spraying  of  arsenical  solutions.  The 
cyclone  nozzle,  with  all  its  advantages  on  small  or  medium-sized  trees, 
is  not  so  well  adapted  for  spraying  very  high  trees,  and  Mr.  Nixon's 
nozzle  and  several  others  which  might  be  mentioned  have  an  advan- 
tage in  that  they  throw  a  spray  to  a  greater  height  or  distance,  in  a 
more  powerful  and  narrower  stream,  which  nevertheless  breaks  up  into 
a  floating  spray. 

We  have  personally  tested  Mr.  Nixon's  nozzle  and  find  it  is  a  very 
satistactory  one.  Mr.  W.  B.  Alwood,  the  agent  of  the  Division  at  Co- 
lumbus, Ohio,  in  a  report  upon  it,  writes: 

*'  The  necessity  of  a  good  apparatus  for  spraying  tobacco  in  a  packing-house  led  Mr. 
Nixon  to  experiment  with  many  different  kinds  of  apparatos,  until  at  most  by  accident 
he  discovered  that  a  jet  of  water  projected  against  a  wire  gauze  of  proper  sized  mesh 
held  at  a  certain  distance  would  produce  a  perfect  spray.  H^  was  several  years  in 
working  up  a  scheme  to  utilize  this  newly  discovered  fact,  and  then  succeeded  very 
imperfectly,  but  produced  an  apparatus  which  found  quite  common  use  in  his  and 
other  tobacco  warehouses  in  the  Miami  Valley. 

**  However,  some  three  years  ago  he  conceived  the  notion  of  perfecting  his  nozzle  and 
bringiog  it  into  shape  for  practical  utility  on  a  force-pump.  In  this  I  think  he  has 
succeeded  most  admirably.  Several  styles  of  apparatus  have  been  made  by  him  for 
using  his  nozzle  in  practical  work  both  in  doors  and  out.  Those  designed  for  out- 
door work  have  especial  reference  to  the  destruction  of  insects.  How  useful  these 
may  prove  I  would  not  venture  an  opinion,  not  having  had  a  chance  to  use  them  in 
actual  work,  but  of  the  fact  that  his  nozzle  will  produce  spray  as  fine  or  as  coarse  as 
can  possibly  be  desired  there  is  not  the  possibility  of  a  doubt,  and  this,  too,  without 
any  waste  of  liquid. 

**  The  pump  used  on  his  machines  is  a  single  cylinder  double  action  forcB-pnmn.  of 


extremely  simple  mechanism  and  of  great  power  and  durability.  '^^     ^ 
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"The  Doxxle  (in  which  Um  all  the  meehaiuani  which  he  caa  naiij  call  his  owb  in- 
Tcntioo)  ie  Terj  itrnple.  It  cooeiets  of  a  brMB  nipple  three-qoarten  to  1  inch  in 
length,  pierced  by  n  small  hole  Tsiying  in  diameter  according  to  the  amonntof  spraj 
de^rcd«  This  nipple  screws  on  to  the  discharge  pipe  and  on  its  enter  end  is  screwed  s 
chamber  three-qnarters  to  1  inch  in  diameter  and  3  inches  long.  These  dimeiiaioos 
hare  been  determined  by  experiment.  The  nipple  and  chamber  are  made  of  brass. 
On  the  oater  end  of  the  rhamber  is  soldered  a  wire  game  TarTing  in  sise  of  mesh  to 
snit  size  of  orifiee  in  nipple. 

"  The  nipples  tested  by  me  were  as  follows : 

No.  1.  One  sixty-fourth  inch  orifice  iNnqfected  spray  10  foot  in  straight  line;  dis- 
charged pint  of  llqnid  in  20  seconds ;  presMire  conld  not  be  measorsd,  bat  I  think  was 
75  to  100  pounds  in  all  the  tests.    Spray  floatod  like  mist. 

No.  2.  One  thirty-second  inch  orifice  projected  spray  little  farther  and  little  coarser; 
discharged  1  pint  in  15  seconds. 

No.  3.  Five  sixty-fonrths  inch  orifice  projected  spray  18  feet ;  discharged  1  pint  in 
8  seconds;  spray  coarser  than  previons,  bat  floated  well  in  the  air. 

No.  4.  One-eighth  inch  orifice  projected  spray  25  feet ;  discharged  1  pint  in  5  we- 
onds;  still  coarser,  bat  fell  in  perfect  mist,  completely  wetUng  soiL 

''The  apparatus  tested  by  me  was  really  yet  in  the  experimental  stage  bat  gave 
Tsry  satisfactory  results. 

''The  special  features  which  commend  this  nossle  are  that  it  is  yery  simple,  dit- 
•charges  spray  farther  in  a  straight  line  than  any  apparatus  ever  tested  by  me,  and 
the  capacity  is  practically  unlimited. 

"The  complete  machines  which  Mr.  Nixon  had  made  and  were  tested  by  me  were  as 
follows: 

**  No.  1.  Sulky  cart,  drawn  by  horse,  which  also  furnished  motiye  power  to  pump  by 
gearing  f^om  wheel.  This  machine  as  timed  by  me  was  capable  of  going  over  21 
acres  of  ground  in  eight  consecutive  hours,  and  completely  spraying  any  low  crop. 
Tank  holds  70  gallons;  pump  arranged  inside  and  so  rigged  with  safety  valre  that 
pressure  could  be  made  to  suit  requirements  of  the  nozzle  used.  This  machine  could 
also  be  used  as  a  band-pump  by  throwing  out  of  gear  and  putting  on  a  lever. 

''No.  2.  Is  a  band  machine  on  trucks  with  a  small  rest  wheel  in  front.  Tank  holds 
40  gallons  aud  can  be  used  for  all  ordinary  purposes  of  spraying  beds  and  lawns;  also 
mounted  in  a  wagon  would  be  very  serviceable  for  spraying  orchards. 

"No.  3.  Is  a  small  machine,  15-gallon  tank,  intended  for  use  indoors." 

The  second  machine  is  the  invention  of  Mr.  John  Bowles,  of  Wadi- 
ington,  D.  C,  and  is  used  for  the  purpose  of  vaporizing  naphtha  of  grade 
77.  Experiments  made  by  11  r.  Bowles  and  witnessed  by  Mr.  Howard 
with  this  machine  upon  the  Web- worm  were  successful  in  killing  the 
worms,  leaving  the  foliage  uninjured.  Fig.  27  shows  the  machine  in 
section.    Mr.  Bowles'  description  is  as  follows: 

''The  mechanism  employed  for  the  purpose  of  applying  the  oU  in  the  form  of  spray 
consists,  essentially,  of  an  oil-compresser,  combined  with  an  air-compreaser,  so  thst 
both  may  be  actuated  by  the  same  e£fort,  the  leverage  being  adjusted  so  that  the 
greater  pressure  may  be  applied  to  the  oil-compresser,  and  the  communicating  to- 
gether of  the  streams  of  oil  and  air  at  a  nozzle  for  their  discharge. 

The  form  of  machine  shown  meets  these  requirements.  S  is  an  oil>tank,  that,  fi»r 
convenience,  may  be  mounted  on  wheels.  P  is  a  bellows,  attached  to  the  tank,  and 
actuated  by  the  board  A,  by  means  of  the  handle,  Y,  being  pivoted  to  the  top  of  the 
tank  at  U.  An  oil-pump  is  shown,  within  the  chamber  of  the  beUows,  having  a  suc- 
tion pipe,  a,  extending  into  the  oil,  and  a  discharge-pipe,  w^  connecting  with  the 
oil-pipe  £,  while  the  air  discharged  fh>m  the  bellows  passes  through  the  ak-pjpe  D, 
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the  oU-pipe  being  within  the  air-pipe,  and  both  pipes  meeting  at  the  point  of  dis- 
charge, at  the  nozzle.    The  planger  or  piston  of  the  oil-pump  is  actaated  by  a  rod. 


Fig.  27.— AtomioiDg  roachioe  inyented  by  John  Bowlea,  WMhin^n,  D.  C. 

pivoted  to  the  board  h,  at  a  point  that  will  give  the  oil-oompresser  such  increased 
leverage  as  may  be  demanded  for  its  proper  discharge. 


PRUNING  AND  BURNING. 

The  old  and  well-tried  remedies  of  pruning  or  burning,  or  pruning 
and  burning,  will  answer  every  purpose  against  the  Web-worm  in  ordi- 
nary seasons,  where  it  is  thoroughly  done  and  over  a  whole  neighbor- 
hood. It  must,  however,  be  done  upon  the  first  appearance  of  the 
webs  on  the  trees,  and  not,  as  was  done  by  the  Parking  Commission  of 
this  city  last  season,  after  the  first  brood  of  worms  had  attained  their 
full  growth  and  many  had  already  transformed  to  pupsB.  The  nests 
at  that  time  had  assumed  large  proportions,  and  their  removal  entire 
injured  the  appearance  of  many  young  trees.  Then,  too,  they  were 
piled  upon  an  open  wagon,  which  was  dragged  for  many  hours  around 
the  streets,  permitting  a  large  proportion  of  the  worms  to  escape. 

On  the  first  appearance  of  the  webs,  which  should  be  looked  for  with 
care,  they  should  be  cut  oflF  or  burned  off,  and  if  cut  oflF  they  should  be 
burned  at  once.  The  ^Hree  pruners,''  manufactured  for  the  trade  and 
well  known  to  all  gardeners,  answer  the  purpose  admirably. 

The  customary  method  of  burning  the  nests  is  by  means  of  rags 
saturated  with  kerosene  or  coal-tar  and  fastened  to  the  tip  of  a  long 
pole.  An  old  sponge  has  been  substituted  to  advantage  for  the  rags, 
but  probably  the  best  substitute  for  this  purpose  is  a  piece  of  porous 
brick.  In  a  pointed  communication  published  in  the  Evening  Star^  of 
August  21,  Major  Key,  agent  of  the  Humane  Society,  thus  describes 
the  making  of  a  brick  torch :  <<  Take  a  piece  of  soft  brick,  commonly 
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termed  salmon  brick,  trim  it  to  an  egg  shape;  then  take  two  soft  wires^ 
cross  them  over  this  brick,  wrapping  them  together  around  the  oppo- 
site side  so  as  to  firmly  secure  it ;  now  tie  this  end  to  a  long  stick,  such 
as  the  boys  get  at  the  planing  mills,  by  wrapping  around  it;  then  soak  the 
brick  in  coaioil,  light  it  with  a  match,  and  you  are  armed  with  the  best 
and  cheapest  weapon  known  to  science.  Holding  this  brick  torch  under 
the  nests  of  caterpillars  will  precipitate  to  the  sidewalk  all  the  worms 
on  one  or  two  trees  at  least  from  one  soaking  of  the  brick,  and  it  can  be 
repeated  as  often  as  necessary.  Then  use  a  broom  to  roll  them  under 
it  and  the  work  will  be  done,  the  controversy  ended,  and  the  tree  saved.'' 
Asbe^stos  may  also  be  used  to  advantage,  and  a  little  thorough  work 
with  some  simple  torch  at  the  right  time  will  in  nearly  every  case  obvi- 
ate the  necessity  of  the  more  expensive  remedies  later  in  the  season, 
when  the  worms  of  the  first  brood  have  grown  larger  or  when  the  sec- 
ond brood  has  appeared. 

MULCHING. 

After  a  bad  caterpillar  year,  a  little  judicious  raking  together  of  leaves 
and  rubbish  around  the  trunks  of  trees  which  have  been  infested,  at  the 
time  when  the  worms  of  the  second  brood  are  about  full-grown  and  be- 
fore they  commence  to  wander,  will  result  in  the  confinement  of  a  large 
proportion  of  the  pupie  to  these  limited  spaces,  where,  with  a  little  hot 
water  or  a  match,  they  can  readily  be  destroyed  during  the  winter. 
Many  of  the  caterpillfi&rs,  of  course,  reach  the  ground  by  dropping  pur- 
posely or  falling  accidentally  from  the  branches,  but  the  great  majority 
descend  by  the  trunk,  and,  finding  the  covenient  shelter  for  pupation 
ready  at  the  foot  of  the  tree,  go  no  farther.  This  has  been  tested  on 
the  Department  grounds  the  past  season,  and  is  mentioned  as  a  method 
of  riddance  supplementary  only  to  others. 

INFLUENCE  OF  TREE-BOXES. 

However  U3cessary  it  may  be  in  cities  to  protect  trees,  by  means  of 
tree-boxes,  against  bodily  injury,  chiefly  committed  by  mischievous 
boys  and  loafers,  such  protection  should  only  be  afforded  for  a  limited 
time,  or  long  enough  for  the  growing  tree  to  attain  a  sufficient  thickness 
to  prevent  its  being  broken  by  any  ordinary  accident.  After  such  a 
thickness  has  been  reached  the  boxes  ought  to  be  discarded.  They  are 
unnatural,  and  both  injurious  to  the  tree  and  unpleasant  to  the  eye.  A 
great  number  of  trees  are  forever  injured  by  such  boxes,  and  the  great 
increase  of  some  kinds  of  insects  is  solely  due  to  them.  For  instance, 
the  Maple  Bark-borer  {Trochilium  acerni)  is  almost  solely  confined  to 
the  injured  bark  of  maple  trees  protected  by  boxes,  and  is  scarcely  ever 
found  in  normally  growing  trees.  Such  tree-boxes  furnish  good  shelters 
for  the  formation  of  cocoons,  and  afford  winter  quarters  for  many  nox- 
ious insects.  The  Web-worm  under  consideration  makes  excellent  use 
of  them.    A  small  Box  Elder,  with  a  trunk  of  about  4  inches  in  diame- 
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ter — a  tree  stroug  euough  to  thrive  without  protection — had  been  in- 
closed by  the  usual  form  of  a  wooden  tree-box.  This  was  removed,  and 
the  inside  of  the  box  and  the  collected  rubbish  in  it  was  carefully  inves- 
tigated by  one  of  our  assistants,  Mr.  Otto  Lugger.  This  is  the  result: 
74  cocoons  of  H.  ounea;  43  egg-masses  of  Orgyia  leucostigtna  ;  4  co- 
coons of  Acronycta  americana^  and  1  pupa  of  Datana  rubicundaj  besides 
innumerable  old  and  empty  pupal  skins  of  these  and  other  insects. 
It  is  to  be  added  in  this  connection  that  this  tree  grew  in  a  park  in 
Baltimore,  and  was  not  as  badly  infested  as  trees  in  Washington. 

A  young  tree  in  a  tree-box  ought  to  be  firmly  fastened  at  the  top  to 
all  sides  of  the  box,  and  this  by  means  of  flexible  bands,  to  be  renewed 
from  time  to  time.  In  this  manner  a  high  wind  would  be  prevented  from 
producing  any  friction  of  the  trunk  or  branches  against  the  edges  of 
the  box.  After  the  tree  attains  a  size  of  2  inches  in  diameter  the  tree- 
box  ought  to  be  removed,  and  the  members  of  the  city  police  should  be 
instructeil  to  pay  especial  attention  to  their  further  necessary  protec- 
tion. The  shelter  afforded  by  the  wooden  tree-boxes  is,  in  my  judg- 
ment, the  prime  reason  why  the  Web-worm  has  become  such  a  great 
nuisance  in  Washington.  They  should  either  be  discarded  entirely 
after  the  trees  have  attained  a  trunk  diameter  of  4  inches,  and  heavy 
penalties  enacted  for  hitching  horses  or  for  in  any  way  cutting  or  defac- 
ing the  trunk;  or,  what  would  perhaps  be  safer,  and  certainly  very  much 
less  objectionable,  they  should  be  replaced  as  soon  as  possible  by  round 
iron  ones  like  those  now  in  use  on  Fifteenth  street,  between  New  York 
avenue  and  K  street.  These  will  afford  less  shelter  for  cocoons,  and 
are  in  every  way  less  objectionable. 

WHITEWASHING  OP  TRUNKS. 

Whitewash  covers  a  multitude  of  sins;  but  sins  should  not  be  cov- 
ered up,  they  should  be  eradicated,  whjch  a  simple  whitewashing  will 
not  do.  A  whitewashed  tree  is  an  eyesore,  and  whole  rows  of  them,  or 
even  groves  in  parks  treated  in  such  a  way,  produce  a  sight  to  be  de- 
plored by  all  people  admiring  the  beauty  of  nature.  One  is  forcibly 
reminded  of  a  grave-yard  when  walking  through  some  of  the  Wash- 
ington streets  after  sunset;  the  white  trunks  glisten  like  the  broken 
shafts  in  an  old  cemetery.  If  the  trunks  of  trees  must  be  covered  with 
lime  at  all,  why  not  choose  at  least  a  color  more  in  harmony  with 
nature,  the  color  of  the  bark  for  instance  t  There  is  no  necessity,  how- 
ever, in  Washington  to  whitewash  the  truuks  of  our  shade  trees.  As 
a  protection  against  flat  and  round-headed  borers  (species  of  Chryso- 
bothris  and  Saperda)  it  is  of  value  when  a  certain  proportion  of  arsenic 
is  mixed  with  it;  but  the  principle  ''what  is  sauce  for  the  goose  is  sauce 
for  the  gander  "  does  not  apply  in  this  instance,  and  as  a  remedy  for  the 
Web-worm  it  is  practically  useless.  Only  one  of  the  insects  mentioned 
can  be  in  any  way  be  lessened  by  this  practice,  and  that  is  the  species 
that  Waahingtonians  are  just  now  least  concerned  with,  viz,  the  Orgyia. 
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It  is  very  questionable  whether  the  whitewash  will  destroy  its  eggs,  but 
there  is  every  reason  to  believe  that  the  fhctiou  of  the  brush  and  the 
disengaging  of  many  of  the  cocoons  will  cause  the  destruction  of  a 
certain  number.  On  our  larger  trees  the  greater  number  ot  these 
cocoons  are  never  reached  by  such  whitewashing,  because  they  are  upon 
the  higher  limbs.  The  Web- worm  cannot  be  affected  by  the  practice, 
as  the  hibernating  chrysalids  and  cocoons  are  not  found  upon  ibe 
trunks.  As  against  these  negative  results  of  whitewashing,  however, 
we  must  put  the  injurious  results  that  follow  indirectly ;  because  a  great 
many  of  the  enemies  of  the  defoliators  are  destroyed  by  whitewashing. 
This  is  particularly  the  case  with  the  egg-masses  of  spiders  and  many 
of  the  softer  and  more  delicate  cocoons  of  parasites. 

BIRDS :  THE  ENGLISH  SPARROW. 

All  four  of  these  insects  have  a  certain  immunity  irom  the  attacks 
of  birds :  No.  1  by  virtue  of  an  ofifensive  odor ;  No.  2  by  the  protection 
of  its  bag ;  Nos.  3  and  4  by  the  protection  afforded  by  the  hairs  of  the 
caterpillars,  which  are  also  mixed  into  their  cocoons.  A  few  native 
birds  we  have  seen  occasionally  feed  upon  Nos.  3  and  4,  but  the  En- 
glish sparrow,  to  which,  being  emphatically  a  city  bird,  we  should  look 
for  help,  has  never  been  known  to  attack  any  of  them.  In  fact,  we 
noticed  and  announced  many  years  ago  that  in  some  of  the  northern 
cities  (as  Boston  and  Philadelphia)  the  increase  of  the  Urgyia  was 
indirectly  a  result  of  the  increase  of  the  English  sparrow,  which  feetls 
in  the  breeding  season  upon  smooth  worms  less  harmful  to  our  trees, 
and  thus  gives  better  opportunity  for  the  rejected  Orgyia  to  increase, 
a  result  still  further  promoted  by  the  habit  of  driving  away  the  iiative 
birds  which  the  English  sparrow  is  known  to  have.  The  same  reasoning 
will  hold  true  in  respect  of  the  Web^worm ;  aud,  putting  all  sentiment 
aside,  we  may  safely  aver  that  this  bird  is  an  impediment  rather  than 
an  aid  in  preserving  our  trees  from  their  worst  insect  defoliators.  There 
is  every  reason  to  believe  that  the  Bag-worm  is  carried,  when  young, 
from  tree  to  tree  upon  the  claws  and  legs  of  the  bird,  and  its  dissemina- 
tion is  thus  aided  and  its  destruction  rendered  more  di£Scult ;  while  the 
yellow  suspended  cocoons  of  the  Meteorus  hyphantriw  (the  moat  im- 
portant of  the  parasites  of  the  Webworm)  are  sought  by  the  sparrow, 
probably  being  mistaken  for  grains  of  wheat. 

While  our  feathered  friends,  owing  to  the  sparrow's  pugnacity,  are 
now  things  of  the  past,  and  can  only  be  seen  in  the  spiing  when  they 
pass  through  the  cities  in  their  migrations  to  more  peaceable  nesting 
places,  yet  something  might  be  done  to  encourage  their  stay.  Nesting 
places  might  be  provided  for  them  not  alone  by  bird  boxes,  which,  good 
in  themselves,  are  at  once  occupied  by  the  English  sparrow;  they 
must  be  afforded  safer  and  natural  quarters.  This  has  been  success- 
fully achieved  in  portions  of  Europe  and  by  the  following^  ^WifWPP^® 


S^l^^gPfP 
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methods :  First,  a  number  of  low  but  dense  trees  and  bushes,  forming- 
in  themselves  fine-looking  groups,  are  surrounded  by  dense  and  thorny 
hedges,  to  prevent  cats  and  other  enemies  of  birds  from  entering  the 
inclosed  space.  Second,  in  the  crotches  of  taller  trees,  and  chiefly  in 
the  first  crotch,  bundles  of  thorny  branches  are  fastened  in  such  a  way 
as  to  prevent  cats  from  climbing  above  them.  Such  bundles  would  not 
look  well  during  the  winter,  but  they  could  then  be  removed  to  be  re- 
placed by  fresh  ones  in  the  early  spring.  A  broad  strip  ot  tin  would, 
perhaps,  answer  the  same  purpose,  but  would  not,  at  first,  be  as  at- 
tractive to  the  birds  themselves.  A  strict  law  against  the  use  of  sliufics, 
stones,  and  other  weapons  in  the  hands  of  the  boys  must,  of  course,  be 
strictly  enforced.  In  a  very  short  time  birds  of  various  kinds  will  dis* 
cover  the  safety  of  such  places,  and  utilize  them.  Even  if  these  birda 
should  not  alone  avail  against  the  ravages  of  insects,  they  would  do  good 
service,  and  their  presence  would  pay  for  the  little  trouble  of  an  invi- 
tation to  them. 

THE  rXJTURB  OF  OUR  TREB8— PRUNINO. 

Before  closing  this  article  it  may  be  well  to  call  attention  to  another 
danger  from  which  our  shade  trees  are  threatened  in  the  future.  We  refer 
to  the  reckless  and  almost  cruel  pruning  which  has  in  the  past  been 
indulged  in,  and  which,  if  we  a*  e  rightly  informed  by  Mr.  Saunders,  the 
Parking  Commission  find  it  very  difficult  to  prevent.  No  one  looking^ 
to  the  future  of  our  shade  trees  can  have  witnessed  without  indigna- 
tion the  gangs  of  careless  men  who  periodically  go  through  our  streeta 
cutting,  hacking,  and  lopping  indiscriDiinately  and  without  intelligence 
the  limbs  of  the  trees  until  they  have  become  on  many  of  the  older 
streets  deformed  and  unsightly  objects.  The  result  of  senseless  prnning^ 
is  easily  seen  on  some  of  these  older  streets  as  compared  with  the  trees  iu 
our  parks  which  have  been  more  often  left  alone  and  more  intelligently 
pruned.  Street  shade  trees  should  be  pruned  from  below  and  not  lopped 
off  from  the  top,  so  that  in  the  future  there  will  result  a  tall  straight 
trunk,  not  intercepting  the  view  of  the  buildings  from  the  street  and 
yet  furnishing  the  desired  shade  and  beauty.  The  trees  of  such  citiea 
as  Cambridge,  New  Haven,  Saratoga,  &c.,  may  be  cited  by  comparison 
with  what  ours  are  fast  becoming.  But  there  is  another  side  to  thi» 
question  which  justifies  us  in  calling  attention  to  it  in  this  connection. 
To  use  the  language  of  our  Seventh  Report  on  the  Insects  of  Missouri, 
published  in  1874,  in  treating  of  the  Flat  headed  Borer  {Chrysohothri^ 
femorata)^  one  of  the  most  destructive  borers  of  our  trees:  *'  Many  a 
fine  orchard  tree,  and  many  more  city  shade  trees,  receive  their 
death  shock  from  the  reckless  sawing  off  of  limbs  without  effort  being 
made  to  heal  the  wounds  by  coating  with  grafting  wax,  clay,  or  other 
protecting  substances.  Around  such  an  unprotected  sawed  limb,  as 
around  the  frustrum  of  a  felled  tree,  the  rain  and  o^^*^i*^|J||^^{^^^l9|\p* 
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flaences  soon  begiu  their  work  of  caasing  decay  between  the  bark  and 
the  solid  wood ;  aud  this  is  but  the  foreranner  of  greater  injury  by  iu- 
sects  which  are  attracted  to  the  spot,  aud  which,  though  hidden  mean- 
while from  view,  soon  carry  the  destruction  from  the  injured  to  the  non- 
injured  parts.^ 

There  is,  in  fact,  more  danger  that  our  trees  in  future  (especially  the 
Soft  Maple)  will  begin  to  fall  and  perish  from  the  ravages  of  Borers, 
as  a  result  of  reckless  pruning,  than  that  they  will  ever  be  seriously 
or  permanently  injured  by  leaf-eaters.  These  last,  as  we  have  seen, 
may  be  overcome,  but  the  Borers  are  not  only  more  deadly  but  more 
difficult  to  manage. 

TREES  WHICH  ARE  UNINJURED. 

I  have  already  indicated  a  few  of  the  trees  which  are  most  subject  to 
icyury  from  this  Webworm.  There  is  also  quite  a  list  of  trees  which 
are  either  very  little  affected  or  are  never  attacked,  and  in  this  connec- 
tion it  may  be  well  to  mention  a  few  of  these  which  are,  not  only  on  this 
account  but  in  every  other  way,  desirable  for  shade  trees  and  should 
be  strongly  urged  upon  the  Parking  Commissioners  as  substitutes  for 
those,  like  the  Box  Elders,  which  are  so  seriously  affected.  In  this  list 
of  desirable  trees  which  have  immunity  I  would  mention : 

Tulip  tree  {lAri^dendron  tulipifera  L.). 

Sweet  Gum  {Idquidamhar  styraciflua  L.). 

Sweet  Buckeye  (u^sculus  flava^  Ait). 

Ohio  Buckeye  {JEsculus  gJubrUy  Willd.). 

The  Maples  {Aeer  rubrum^  A.  saccharinum,  A.  pseudaplatanus,  and 
A.  dasycarpum). 

Honey  Locust  {GlediUchia  triacanthush,), 

Kentucky  Coffee  Tree  {Gymnocladus  canadensis^  Lamb). 

Sour  Gum  {Nyssa  multiflora,  Wangerh.). 

Beech  (Fagus  ferruginea^  Ait). 

Yews  (ToiMf*  spec). 

GOOD  AND  BAD  EFFECTS  OF  OX7R  TREES. 

The  beauty  of  Washington  is  very  greatly  enhanced  by  its  shade 
trees,  and  the  Parking  Commission  deserve  very  great  credit  for  the 
gigantic  work  they  have  carried  out  in  the  last  fifteen  years.  But  while 
these  trees  are  aud  ought  to  be  in  the  future  an  unending  source  of 
pleasure  and  healthfulness,  yet  here,  as  is  so  often  the  case,  the  good 
has  some  corresponding  evil.  This  last,  however,  may  be  easily  avoided. 
We  hear  much  of  malarial  troubles  in  Washington,  and  the  Potomac 
flats  come  in  foi\  nearly  the  entire  blame.  During  the  month  of  Oc- 
tober our  streets  are  constantly  covered  with  fallen  leaves  from  our 
shade  trees,  eddying  and  whirling  about  and  carried  by  every  heavy 
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rain  into  the  sewer  traps.  Now,  however  vigilant  the  authorities  may 
be  daring  the  heat  of  sammer  in  cleaning  out  these  traps,  at  the  ap- 
proach of  cold  weather  the  necessity  for  their  frequent  cleaning  is  sup- 
posed to  be  removed.  As  a  consequence  of  this,  vast  masses  of  black, 
decomposing,  and  reeking  leaves  are  left  to  fester  during  the  late  fall 
and  early  winter,  and  even  through  the  whole  winter,  sending  forth  their 
injurious  and  insidious  emanations  from  every  street  corner.  From 
personal  experience  we  are  convinced  that  this  is  a  source  of  much  sick- 
ness hitherto  almost  entirely  overlooked,  and  it  behooves  the  authori- 
ties to  have  the  traps  on  all  the  tree-planted  streets  thoroughly  defined 
out  immediately  after  the  trees  have  become  essentially  bare.  • 

PROSPECTS  THE  COMING  SEASON.— CONCLUSION. 

From  the  habits  of  the  Orgyia  as  compared  with  the  Web-worm  there 
is  good  reason  to  believe  that  the  former  will  become  in  the  future  more 
and  more  numerous  and  more  and  more  of  a  nuisance,  just  as  it  has  be- 
come the  most  grievous  pest  in  Boston  and  Philadelphia  and  other  cities 
where  the  trees  are  older.  As  to  the  prospects  of  a  repetition  of  the 
Web- worm  nuisance  the  coming  season,  the  probabilities  are  that  it  will 
be  very  much  less  troublesome  than  it  was  in  1886.  It  is  almost  a  uni- 
versal rule  in  insect  life  that  abnormal  increase  of  a  plant-feeding  species 
is  followed  by  a  sudden  check.  This  is  due  to  two  causes :  Firstj  the 
great  multiplication  of  the  parasites  and  natural  enemies  of  the  species 
which  such  undue  increase  permits ;  secondly j  to  the  greater  feebleness 
and  tendency  to  disease  resulting  from  insufficient  food,  which  is  a  very 
general  accompaniment  of  such  undue  increase.  From  the  diseased 
condition  in  which  the  bulk  of  the  last  generation  of  the  Web- worm 
was  found,  and  from  the  great  increase  in  its  parasites  that  we  know  to 
have  taken  place  from  actual  observation,  we  may  safely  expect  ex- 
ceptional immunity  the  present  year 

80UBCB  OF  ILLUSTRATIONS. 

,  Plates  I  and  II  are  from  photographs.  Figures  1, 2, 3, 4,  r>,  6,  and  II  are  republished 
•from  former  GoverDment  reports  by  the  author  Figures  7, 12, 13, 14, 15, 20, 21 ,  22,  and 
2(5  are  from  the  author's  Reports  on  the  Insects  of  Missouri.  Figures  9, 10,  and  25  are 
from  other  miscellaneous  papers  by  the  author.  Figure  8  is  from  Hubbard,  and  fig- 
ure 16  is  from  Glover ;  while  figures  17, 18, 19, 23, 24,  and  27  were  drawn  for  this  Bui 
letin  and  for  our  Annual  Report  as  Entomologist  to  the  Department  of  Agriculture 
for  1886. 
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Department  of  Agriculture, 

Division  op  Entomology, 
WasHngtoriy  D.  (7.,  January  14,  1886. 

Sir:  I  have  the  honor  to  submit  for  publication  Bulletin  No.  11  of 
this  Division,  which  contains  in  condensed  form  the  results  of  a  series  of 
experiments  with  insecticides,  carried  on  by  certain  agents  of  the  Divis- 
ion during  the  past  summer. 
Respectfully, 

0.  V.  RILEY, 

EntoiHologiHt. 

Hon.   NORMA.N  J.  COLMAN, 

Commissioner  of  Agriculture, 
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INTEODUCTION. 

There  are  a  nnmber  of  remedies  against  insects,  which  have  been  pro 
IK)sed  from  time  to  time,  and  \\hicU  have  been  published  without  anj 
definite  record  of  experiment,  their  reputation  resting  upon  hearsay 
evidence.  The  list  of  such  remedies  is  growing  longer  every  day, 
and  with  a  view  of  testing  some  of  those  which  are  most  frequently  rec- 
ommended, in  onler  to  en«able  us  to  speak  with  definiteness  concern- 
ing their  value,  we  prepared  a  list  early  in  the  summer  and  sent  dupli 
cates  .to  two  of  our  agents,  Prof.  H.  Osborn,  at  Ames,  Iowa,  and  Mr 
F.  M.  Webster,  at  La  Fayette,  Ind.  At  the  same  time,  being  desirous  of 
testing  the  infusions  and  decoctions  of  certain  plants  popularly  sup- 
posed to  have  insecticide  properties,  we  engaged  Mr.  Thomas  Bennett, 
of  Trenton,  N.  J.,  a  practical  gardener  of  many  years'  experience,  to  ex- 
periment in  this  direction.  The  reports  of  these  three  gentlemen  are 
subjoined,  and  their  results,  though  in  the  main  negative,  are  uevertlie- 
less  of  considerable  interest  and  value. 

KEKOSENE  WITH  MOLASSES. 

It  will  be  noticed  that  the  kerosene  emulsion  used  by  Messrs.  Web- 
ster and  Osborn  was  made  of  equal  parts  of  kerosene,  molasses,  and 
water.  This  methoil  of  making  an  emulsion  was  first  suggested  to  us 
by  Mr.  E.  S.  Goff,  of  the  New  York  ai^ricultural  experiment  station  at 
Geneva,  N.  Y.,  eiuly  last  August.  Mr.  Gott'  had  made  what  he  thought 
a  tolerably  perfect  emulsion  with  these  substances  by  using  a  crude 
sorghum  molasses,  and  his  experience  at  once  interested  us  on  account 
of  the  fact  that  the  mixture  was  made  without  heat,  and  because  of  the 
probability  that  the  molasses  would  render  the  dilute  emulsion  more  or 
less  adhesive.  After  a  long  series  of  experiments,  however,  Mr.  Goff 
came  to  the  conclusion  that  he  had  overestimated  the  value  of  the  prep- 
aration.   We  quote  from  his  last  letter  on  the  subject: 

*'I  write  to  say  that  after  abundant  experimenting  with  the  molasses- 
kerosene  emulsion,  of  which  I  wrote  to  you  in  August  last,  I  fail  to  find 
it  equal  to  the  soap  emulsion.    By  boiling  the  molasses  and  water  and 
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adding  the  kerosene  to  the  hot  solution,  a  very  fair  emnlsion  may  be 
made,  but  on  standing,  a  fermentation  seems  to  take  place  which  causes 
it  to  separate,  and  after  that  it  will  not  remain  mixed.  The  unexpected 
success  of  my  first  attempt  with  the  very  thick  sorghum  molasses  led 
me  to  premature  and  unwarrantable  conclusions." 

Following  out  the  first  suggestion,  Professor  Osbom  found  it  impos- 
sible to  make  a  stable  emulsion  from  the  cold  mixture  of  equal  parts  of 
molasses,  kerosene,  and  water,  using  ordinary  low-grade  New  Orleans 
molasses,  no  matter  how  violent  and  prolonged  the  agitation.  In  from 
fifteen  to  twenty  minutes,  at  the  most,  the  oil  would  almost  entirely  sep- 
arate from  the  mixture,  rendering  necessary  its  immediate  use  after 
preparation. 

COLD  WATER  AND  CABBAGE  WOUMS. 

In  addition  to  the  resiilts  of  the  experiments  with  cold  water  as  a 
remedy  for  cabbage- worms,  as  given  by  both  Professor  Osborn  and  Mr. 
Webster,  we  have  received  several  communications  since  our  publica- 
tion early  in  the  summer,  in  the  columns  of  the  Rural  New  Yorker^  of 
the  suggestion*  which  originally  came  to  us  from  Mr.  O.  n.  Erwin,  of 
Painted  Post,  N.  Y.  All  of  these  communications  are  condemnatory 
of  the  remedy.  We  extract  from  one  (written  by  Mr.  E.  S.  Goff)  an 
experiment  which  is  worthy  of  publication  in  this  connection : 

In  experiraenting  with  ice- water  for  the  cabhage  caterpillars  I  tried  to  iDtensIfy  the 
conditions  as  much  as  possible.  I  immersed  leaves  having  the  caterpillars  npon  them 
in  ice- water,  leaving  them  there  a  quarter  of  a  minute.  I  then  removed  the  leaves  to 
a  bench  on  the  west  side  of  the  house,  about  3  o'clock  p.  m.,  on  a  very  hot  day.  The 
temperature  must  have  been  at  least  100  degrees.  Half  an  hour  later  I  examined 
them  and  found  the  leaves  very  much  withered  and  becomiog  brown  from  the  heat, 
bat  the  worms  had  crawled  to  the  rear  side  and  were  exhibiting  no  inconvenience. 

Incur  article  just  mentioned  we  left  the  question  as  to  the  efficacy 
of  the  remedy  open  to  experimenters,  but  the  positiveness  of  Mr.  Er- 
win's  assurances,  and  the  thorough,  careful  tone  of  his  letter,  inclined 


*  The  text  of  this  suggestion  was  as  follows: 

"Mr.  Charles  H.  Erwin,  of  Painted  Post,  N.  T.,  has  accidentally  bit  upon  a  simple 
and  yet,  according  to  bis  experience,  so  perfect  a  remedy  for  the  imported  cabbage 
worm  that  I  wish  to  give  his  experience  as  much  publicity  as  possible,  that  it  may 
be  widely  tested,  and,  if  possible,  verified  the  coming  season.  It  is  (to  sum  np  an 
extended  experience  which  he  narrated)  simply  ice-cold  water,  or  water  but  a  few 
degrees  warmer  than  ice- water,  sprinkled  upon  the  worms  during  the  heat  of  the  day. 
Mr.  Erwin  fouud  that  such  au  application  in  the  hot  sun  caused  them  to  quickly  let 
go  their  hold  upon  the  leaves,  curl  up,  roll  to  the  ground  and  die,  while  the  cabbage 
suffered  nothing,  but  looked  all  the  fresher  for  the  application.  Should  this  method 
prove  as  successful  with  others  as  it  has  with  him,  it  is  evident  that  we  have  here  a 
remedy  of  very  general  application,  and  one  which  in  obeapnfss  and  simplicity  far 
transcends  the  pyrethrum,  which,  since  I  first  discovered  its  value  for  the  purpose 
in  1880,  has  beeo,  on  the  whole,  our  safest  and  most  satisfactory  remedy  against  PterU 
rapae.  Where  ice  is  readily  obtainable,  as  in  the  more  northern  State**,  or  where  cold 
springs  are  found,  Mr.  Erwin's  discovery  will  prove  of  very  great  value  to  eabbagv- 
growers,  and  will  prove  as  useful  against  some  other  cabbage  worm^^^-^^^^t^ 


OS  to  believe  that  tbere  might  be  something  in  the  remedy.  When 
these  adverse  reports  came  in  we  wrote  to  Mr*  Erwin  to  inquire  whether 
he  had  made  farther  experiments  and  for  further  evidence.  He  replied 
as  follows,  Angust  23, 1885: 

I  received  last  Thursday  eveDing  your  assistant's  (L.  O.  Howard)  report  of  your  un- 
snccessfal  trial  of  the  "cold-water  remedy"  for  cabbage  worms.  I  have  since  called 
npon  two  old  gardeners  in  the  vicinity,  who  had  nsed  it.  Mr.  Thomas  Homer  was  the 
only  one  whom  I  found  at  home,  and  he  was  ill.  When  I  told  him  the  result  of  your  ex* 
perimenta  he  interrupted  me  by  saying:  "They  have  not  nsed  very  cold  water,  or 
have  used  a  rose-sprinkler  when  they  should  have  thrown  away  the  rose  and  used  the 
spout.  I  have  used  ice- water,  and  it  would  make  them  turn  white  and  would  not 
hurt  th^  plants.  Deacon  Farwell  used  to  make  me  use  ico-water  and  drench  the 
plants  at  noon  or  in  the  hottest  part  of  the  day.  I  have  used  nothing  else  for  many 
years,  and  have  lost  scarcely  a  head  of  cabbage  since  I  nsed  it."  I  have  in  answer 
quoted  this  honest  old  Scotch  gardener  for  the  reason  that  for  the  last  three  or  four 
years  I  have  not  worked  in  or  done  any  gardening  for  myself.  I  used  to  drench  my 
plants  every  few  days,  always  in  the  warmest  part  of  the  day,  or  about  the  time  the 
pests  were  the  most  active  and  destructive — when  they  were  on  the  upper  side  of  the 
leaf— and  have  been  told  by  others  that  they  have  succeeded  after  the  worms  had 
filled  every  crevice  with  their  droppings  and  rejected  chippings,  which  they  had  by 
drenching  cleaned  out;  and  here  you  discover  is  another  benefit  and  argument  for  a 
copious  shower  of  water. 

Possibly  those  who  have  experimented  have,  through  fear  of  injuring  the  plants, 
hesitated  to  use  water  cold  enough  or  have  used  it  too  sparingly  and  in  the  cooler 
part  of  the  day.  In  making  the  discovery  I  was  too  late  to  avail  myself  of  caution 
about  the  safety  of  the  plant,  and  was  compelled  to  solace  myself  with  the  idea  that 
if  the  cold  had  injured  and  killed  them  I  was  not  in  a  worse  predicament  than  before 
using  the  cold  water,  for  if  I  had  killed  the  plants  I  had  only  anticipated  a  few  days 
the  certain  result  of  the  pests. 

Perhaps  the  vermin  are  of  a  tougher  habit  in  a  warmer  climate,  and  I  would  not 
hesitate  to  reduce  the  temperature  of  the  water  another  degree  or  two  and  be  sure  of 
the  top  degree  of  the  day  to  apply  it. 

Several  persons  have  told  me  that  they  used  it  last  season  with  success,  and  one 
person  that  he  had  not  been  troubled  this  season,  not  yet  having  discovered  any 
worms;  but  until  recently  but  few  persons  in  our  vicinity  grew  more  than  a  hundred 
plants.    This  season  I  have  noticed  not  a  few  acres  planted  with  cabbages. 

Please  have  your  tests  made  properly  and  in  the  right  time,  and  I  think  you  will 
succeed.  It  may  seem  too  simple  to  be  of  much  benefit,  and  scarcely  worth  the  tiial, 
and  single  efforts  may  fail  for  want  of  a  little  care.  Let  them  act  as  if  there  should 
be  no  such  thing  as  failure,  and  they  will  succeed.    Drench  more  frequently. 

In  view  of  such  positive  statements  on  both  sides  we  cannot  consider 
the  question  as  decisively  settled  yet,  but  a  pretty  strong  case  is  made 
against  the  remedy  in  the  reports  which  now  follow. 

0.  V.  RILEY. 
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REPORT  OF  EXPERIMENTS  AT  LA  FAYETTE, 

INDIANA. 


By  F.  M.  Wkbster. 


1. — Imported  Cabbage  Worm.    {Pieris  rapes  Sch.) 

EXPEKIMEXT  1.— ICE  WATER. 
(Anp^ust  4, 1885.) 

Temperatnreof atmosphere Jibont  plan ts,0DOF.  Temperatnro  of  watcrj 
40O  F.  Dreucbed  two  cabbage  plauts,  now  well  headed  and  seriously 
iiifeKte<l. 

Result — ^Nono  perceptible. 

ExPEuiMENT  2.— ICE  WATER. 

Temperature  of  atmosphere,  lOP  F,    Temperature  of  water,  38^  F. 
Dren<*hed  two  plants. 
Eesult. — N'oue  are  injured,  and  only  seem  to  have  been  displaced. 

Experiment  3.— ICE  WATER. 

^Augunt  4, 1885. — Temperature  of  atmosphere,  98^  F.   Temperature  of 
water,  30^  F.    Drenched  plants  as  before. 

Eesult — A.  number  were  washed  off,  but  none  died  from  the  effects  of 
their  cold  bath. 

Experiment  4.— ICE  WATER. 

Temperature  of  atmosphere,  98^  F.  Temperature  of  water,  34^  p. 
Plant  seriously  infested,  larvaj  from  f  inch  long  to  full  grown.  Drenched 
at  1.45  p.  m.,  Sei)tember  II,  ISS5,  by  p)uring  one  quart  water  ou  head 
of  plant,  thoroughly  wetting  all  larv{B  visible. 

Result — At  5  p.  m.  all  worms  have  returued  to  the  leaves  and  are 
actively  feeding. 

Experiment  5.— ICE  WATER. 

Temperature  of  atmosphere,  90^  F.  Temperature  of  water,  3P  F. 
September  19,  12.45  p.  m.,  poured  water  from  pitcher  on  two  plants. 

Result — On  one  plant,  worm '«,  even  the  smallest,  J  inch  long,,  were 
uninjured;  on  the  other  two  small  worms  were  found  dead  soou  after. 
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Tbese  were  discolored  when  found,  antl  I  cannot  say  whether  they  died 
from  the  effects  of  water  or  from  an  epiileuiic  di.se;ise  that  is  destroy- 
ing these  larvsB  in  great  numbers;  some  on  this  same  plant  being  af- 
fected and  afterwards  died,  and  I  think  the  latter  more  probably  the 

cause. 

Experiment  6.— SALT  WATER. 


If 


August  5. — Dissolved  salt  in  water  to  fullest  capacity.    Drenched  a 
umber  of  plants  badly  infested  with  larvro. 

Result — On  examination,  24  hours  after  application,  I  find  no  deiul 
larvae,  but  the  living  are  feeding  in  abundance.  /02-  hJ^<^/<'/ Q  TO/^ 

Experiment  7.— SALTPETER  AND  WATER. 


Dissolved  in  water  to  fullest  capacity.    Drenched  ])lants  thoroughly. 

Remit — Examined  21  hours  after  application,  but  find  none  dead,  nor 

any  diminution  in  the  numbers  of  the  li  viug,  which  are  feeding  as  usuaL 

Experiment  8.— CARBOLIC  ACID  AND  WATER. 

.    Solution  of  1  part  acid  to  100  parts  water.    Drenched  two  plants. 

Result — This  injured  both  plants,  one  quite  seriously,  by  kdling  the 
younger,  tender  leaves,  while  such  of  the  larvae  as  were  protected  by 
these  leaves  did  not  seem  to  have  suffered. 

Experiment  9.— PYRETHRUM  POWDER. 

A  mixture  of  one  part  of  powder  to  three  parts  flour  was  thoroughly 
dusted  on  plants  with  Woodason's  powder  bellows,  care  being  taken  to 
get  the  mixture  thoroughly  introduced  among  the  leaves  and  cavities 
eaten  out  by  the  larvae. 

This  experiment  was  made  in  order  to  establish  a  basis  from  which 
to  judge  of  the  efficiency  of  other  insecticides.  I  will  further  state  that 
the  pyrethrum  powder  used  was  sent  me  from  the  Department  last  sea- 
son (1884),  and  had  been  kept  in  a  glass  jar  closely  corked. 

Result — Fully  three-fourths  of  the  larvae  were  killed. 

Experiment  10.— WOLF'S  SOAP.* 

Solution  of  1  ounce  soap  dissolved  in  J  gallon  of  water,  applied  at  a 
temperature  of  UOo  F.,  by  drenching  plants  thoroughly,  first  wetting 
them  with  water,  and  drenching  them  with  same  a  short  time  after  ap> 
plication  of  solution. 

Result — ^At  least  one-half  of  the  worms  were  killed  and  the  plants  not 

injured. 

Experiment  11.— WOLFS  SOAP. 

Solution  as  in  10.  Sprayed  lightly  on  several  full-grown  larv»  and 
confined  them  under  glass. 

22c«mZ«.— Kone  died.  ^ ^ 

*  Manufaotured  by  the  Milwaukee  Soap  Mauufuotariiig  Compauy,  Mil waaktje^  Wi& 
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Experiment  ll— WOLFS  SOAP. 

Solutionis  ounces  soap  to  1  gallon  water;  temperature  IMP.  Sprayed 
on  plants  with  the  Woodasim  atomizer. 

Result — Seems  to  have  been  rather  more  effective  than  in  experi- 
ment 10. 

Experiment  13.— WOLFS  SOAP. 

Solution  as  in  Experiment  13.    Drenched  plants  thoroughly. 

Hesnlt — Does  not  seem  to  have  been  any  more  effective,  although  a 
much  larger  amount  of  the  solution  was  used.  The  spraying  method 
seems  the  more  satisfactory. 

Experiment  14.— WOLF'S  SOAP. 

Solution,  4  ounces  soap  dissolved  in  1  gallon  wat^r.  Sprayed  on  wet 
surface  of  leaves  and  head. 

Result. — Killed  a  large  number  of  the  larvse,  but  by  no  means  all  of 
them. 

Experiment  15.— BUCKWHEAT  FLOUR. 

Dusted  the  article  usually  put  up  for  family  use  on  a  number  of  in- 
fested plants. 
Result — The  larv©  did  not  seem  to  suffer  any  inconvenience. 

Experiment  16.— BUCKWHEAT  FLOUR. 

Placed  11  larvae  in  some  of  this  same  flour,  and  covered  with  glass. 
Result — Forty  eight  hours  after,  none  had  died,  while  some  had 
climbed  to  top  of  glass  and  pupated. 

ExPERiMEjrr  17.— AMMONIA  AND  WATER. 

Solution  of  3  tablespoon fuls  of  ammonia  to  I  gallon  of  water.    Ap- 
plied with  syringe. 
Result — None  were  injured  by  the  application. 

Experiment  18.— POWDERED  ALUM. 

Applied  to  dew-wet  leaves  at  8.10  a.  m.,  abundantly. 
Result — Cannot  see  that  any  are  destroyed. 

Experiment  19.— COPPERAS  AND  WATER. 

Dissolved  one-half  ounce  copperas  in  1  pint  water;  drenched  several 
plants. 

Result — ^This  only  seemed  to  cause  the  worms  to  seek  less  exposed 
positions.    Watched  for  a  number  of  days,  but  found  none  dead. 

Digitized  by  V^UUV  IC 


12 

Experiment  20.— BLACK  PEPPER. 

Applied  the  ground  article  of  commerce  copionsly  to  two  heads  of 
cabbage. 

Result — I  coald  not  see  tbat  it  affected  those  which  came  in  contact 
with  it,  and  all  continued  to  feeil  as  though  no  axiidication  had  been  made. 

Experiment  21.— CARBOLIZ  CD  LIME  MIXTURE. 

Mixtnre  of  carbolized  lime  1  part,  quick  lime  f  part,  gypsum  20  parts. 
Dusted  mixtnre  on  two  plants. 

Result. — Twenty-four  hours  after,  the  worms  were  crawling  about  on 
the  leaves,  feeding,  and  although  some  of  the  powder  adhered  to  their 
bodies,  I  saw  no  fatal  results. 

ExPEmMENT  22.— TAR  WATER. 
Sprayed  on  plants. 
Result. — None  apparent. 

Experiment  23.— TOMATO  WATER. 

StoeiK»d  leaves  of  tomato  vines,  and  applied  strong  decoction. 
Result. — As  in  preceding. 

ExPKiriMEXT  24.— ARKANSAS  INSECTICIDE.* 

Placed  241arv£e  on  loaf  of  cabbage,  and  dusted  both  loaf  and  worms 
thickly  with  the  insecticide,  at  10.25  a.m.,  August  25.  The  leaf  and  worms 
were  confined  under  a  ghiss. 

Result, — At  10.25  next  day,  thoy  seemed  to  bo  feeding  from  some  parts 
of  the  loaf  not  covered  with  iusocticido.  August  27.  thoy  did  not  seem 
to  relish  the  leaf  with  the  insecticide  tliori'on,  but  found  enough  not  at 
all  or  thinly  covered  to  keep  them  alive.  This  is  not  of  practical 
utility  for  large  plants,  but  might  do  on  those  very  young. 

ExPERiMEXT  25.— ARKANSAS  INSECTICIDE. 

Tested  this  thoroughly  on  plants,  with  results  like  those  on  leaf  un- 
der cover.  In  this  experimeut  the  larvjB  were  watched  closely  for  ft 
period  of  four  days. 

Experiment  2G.-S0LUBLE  PINOLEUM.t 

Solution  of  1  pnrt  pinoleuni  to  40  parts  water,  sprayed  copiously  on 
plants  i)i  garden,  Auj»iist  25. 

^MiiiiiifacruriMl  by  Hnag  <Jfe  IJrccIier,  .Jiidsoiiia,  Ark. 

tMniiiifactiired  by  Hall^e1l  <SE:  Smith,  VVilnuii};tnn,  N.  C. 

A  HU'iiple  of  this  **8olablo  iiiuoleiiui''  was  tiino  oont  to  onr  aji^nt  at  Cai^et,  Mtv 
sonri,  Mr.  J.  G.  B.ulow,  who  reported  in  brief,  an  follows:  **  Have  experimKiit«sd  • 
little  with  the  soluble  piiioleiiiii  seat  to  me  by  your  desire  from  North  Caroliaa.  ,1 
foaud  that  a  soliitlou  of  oue  part  to  10  of  water  wad  uot|||g^t)f^£^^C$5f  l^^^'B  <*' 
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^RosuU. — Oq  27t1i,  not  over  25  per  cent  of  worms  were  destroyed. 
Living  worms  abandaut,  showing  no  effects  whatever. 

Experiment  27.~SOLUnLE  PINOLEUM. 

Solation  the  same  as  in  experiment  26.  Placed  larvse  on  a  leaf, 
tkoroaghly  spmjing  the  same. 

BesulL— The  larvae,  with  the  exception  of  two  small  ones,  survived, 
and  devoured  the  leaf. 

Experiment  28.— SOLUBLE  PINOLEUM. 

Solution,  5  parts  insecticide  to  100  parts  water.  Sprayed  on  plants  in 
ganlen,  September  2. 

Result. — On  4th,  a  huge  number  of  larvae  of  various  sizes  were  alivo 
and  active,  about  40  per  cent  apparently  having  been  destroyed. 

Before  further  expennients  could  be  made  tbe  larvae  began  to  die 
from  effects  of  tlisease,  and  it  was  impossible  to  carry  on  the  experiment 
and  get  definite  results. 

Experiment  29.— KEROSENE  EMULSION. 

An  emulsion  consisting  of  equal  parts  of  kerosene,  molasses,  and 
water,  was  diluted  with  three  times  its  volume  of  water.  Syringed 
plants  on  September  7.  Eain  during  night.  Sprayed  with  same  mix- 
ture again,  September  10. 

Besult. — September  8,  SO  per  cent,  of  all  worms  exposed  were  de- 
stroyed. The  result  of  second  application  could  not  be  definitely  de- 
termined, as  many  were  dying  from  disease. 

I  do  not  think  younger  plants  would  withstand  emulsion  of  this 
strength,  but  it  would  probably  not  be  required  for  younger  iarvad. 

Experiment  30.— CARBOLATE  OF  LIME. 

Dusted  plants  thoroughly  with  carbolate  of  lime,  using  the  Woodason 
bellows. 

Beault, — Two  days  after,  both  large  and  small  were  still  on  the  plants, 
with  no  dead  to  be  found. 

Experiment  31.— HAMMOND'S  SLUG  SHOT.* 

Dusted  insecticide  thickly  over  the  plants  with  powder  bellows,  Sep- 
tember 11.    llain  fell  on  loth.    Dusted  .again  on  I4th. 
licsult. — September  12,  quite  a  number  were  found  <leafl. 

NoctuifUandPieris.  TbuHoliitioii  in  tlii'se  pniportioiis  will  kill  these  lurvteiu  iroiiione 
to  two  miunteH.  Plaiit-lico  it  will  kill  instantly.  Tried  several  specimous  of  the 
larvsd  of  Sphinx  quinquemncidata,  and  fonnd  to  my  Hnrprise  that  nut  even  the  Bulatiou  in 
full  strenj^ih  would  kill  them.  I  think  the  pinolenm  will  be  useful  as  an  iusecticide, 
bnfc  not  if  mix^ed  with  ho  niueh  water  as  the  prtiprietors  direct." — C.  V.  U. 

•Manufactured  by  B.  Hammond,  Fibhkill-on-Hudjjon,  N.  Y.     Digitized  by  VjUU^IC 
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Of  the  first  result  I  can  only  say  that  all  larvse  died  from  disease 
shortly  after,  and  at  this  date  (October  10)  the  fact  is  clearly  noticeable 
in  the  leaves,  those  appearing  i>revious  to  about  the  15th  are  badly  eaten, 
while  those  that  were  put  forth  after  that  date  are  almost  intact. 

On  October  1,  the  difference  between  the  plants  treated  with  slug  shot 
and  those  not  treated  was  very  apparent  in  the  much  more  thrifty  look 
of  the  former,  and  the  larp:er  number  of  perfect  leaves,  and  this  differ- 
ence is  still  very  perceptible. 

Just  what  per  cent,  of  leaves  was  killed  by  insecticide,  it  is  of  coarse 
impossible  to  determine,  but  the  plants  have  a  better  look. 

II.— Native  Cabbage  Worm.    (Pieris  protodice  Boisd.) 
Experiment  1.— HAMMOND'S  SLUG  SHOT. 

Upwards  of  60  larvte,  taken  from  leaves  of  turnip,  were  placed  in  a 
I  cage,  and  leaves,  slightly  dusted  with  the  insecticide,  placed  therein. 
I  Result, — Two  days  after,  many  were  dead  and  others  were  dying.  On 
I  the  third  day  nearly  all  were  dead.  Eventually  but  5  pup{vte<l.  The 
I  single  meal  of  dusted  leaves  proved  sufficient,  although  ample  food  not 
;  dusted  was  afterwards  supplied  them. 

III.— Fall  Web-Worm.  {HyphantiHa  textor  Harris.) 
Experiment  1.— WOLF'S  SOAP. 

Solution  of  1  oz.  soap  to  half  gallon  water;  temperature,  9(P  F. 
8i)rayed  with  atomizer  on  foliage  adjacent  to  web ;  also  in  web,  wetting 
same  quite  thoroughly,  nearly  all  of  the  caterpillars  being  within. 

Result. — Two  days  after  application,  about  CO  per  c(  nt.  were  found  to 
have  been  destroyed.  The  foliage  which  had  been  sprayed  did  not  ap- 
pear to  suflfer  for  about  three  days,  when  the  caterpillars  again  returned 
to  it  and  ate  the  leaves  as  though  they  had  not  been  treated. 

Experiment  2.— POTASSIUM  SULPHIDE. 

Solution,  1  part  sulphide  to  500  parts  waterr^plied  to  web  and  fo- 
liage with  garden  syringe. 

Result, — On  following  day,  a  small  per  cent,  appeared  to  have  been 
destroyed,  but  a  week  later  the  effects  of  the  experiment  could  not  be 
noticed.    Does  not  seem  to  render  the  foliage  distasteful. 

Experiment  3.— COPPERAS  WATER. 

Dissolved  1  oz.  copperas  in  one  pint  of  water;  drenched  web,  and 
thoroughly  wetted  foliage. 

Result. — One  day  after,  many  caterpillars  were  dead  and  others  scat- 
tered about  in  the  web,  seemingly  very  sick.  Five  days  s^er^hB  foliage 
remains  untouched  and  all  are  dead.  ^  ^^    ^  ^ 
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ExrEiUMEXT  4.— COPPERAS  WATER. 

Dissolved  1  oz.  in  1  quart  of  water.    Used  as  in  previous  experiment. 
Result. — It  does  not  seem  to  have  affected  the  larvae. 

ExPERiMKNT  5.— TAR  WATER: 

This  water  had  been  standing  far  several  days  in  a  cask  partly  filled 
with  tar.     Water  applied  with  syringe,  wetting  larv®  and  foliage. 

Result — On  first  day  after,  none  appeared  to  have  been  injured,  and 
many  were  feeding.    Five  days  after,  the  results  were  as  on  the  first 

Experiment  6.— AMMONIA  WATER. 

Solution  of  1  tablespoonful  to  1  pint  water.  Drenched  as  in  experi- 
ment 5. 

Result. — First  day  after  application,  none  injured.  Five  days  after, 
the  situation  is  unchanged. 

Experiment  7.— CARBOLIZED  WATER. 

Solution,  1  part  carbolic  acid  to  133  parts  water.  Drenched  web 
thoroughly. 

Result — First  day  after  application,  none  injured.  Five  days  after, 
situation  unchanged. 

Experiment  8.— TOMATO  INFUSION. 

Drenched  web  with  strong  infusion. 

Result — First  day  after  ai)plicatiori,  none  injured.  Five  days  later, 
no  change. 

Experiment  9.-CARB0LATE  OF  LIME. 

.    Dusted  young  larvae  and  the  leaves  on  which  they  were  feeding, 
thoroughly. 

Result — First  day  after  application,  a  few  seem  to  be  dead.  Second 
day,  not  over  10  per  cent,  were  injured. 

Experiment  10.— SOLUBLE  PINOLEUM. 

Solution  of  1  part  pinoleum  to  32  parts  water.  Sprayed  several  col- 
onies and  also  adjoining  foliage. 

Result — After  four  days  all  seem  to  be  activ^e,  except  a  small  per  cent 
that  were  drenched  more  thoroughly  than  the  rest. 

Experiment  11.— POTASSIUM  SULPHIDE. 

Solution  of  1  part  sulpliiile  to  500  parts  water.  Sx^rayed  on  young 
caterpillars  less  than  one-half  inch  long. 

/Google 


Result — None  wei-e  destroyed. 
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IV.— Colorado  Potato-Beetle.    (Dorj/phora  lOUneata  Say.) 

Experiment  1.— WOLF'S  SOAP. 

Solntion,  1  ounce  to  1  gallon  of  water.  Temperature  normaL    Sprayed 
on  a  number  of  adults. 
K$8uU. — Twenty-four  hours  after,  none  were  injured. 

Experiment  2.— WOLF'S  SOAP. 

Solution  and  temperature  same  as  in  Experiment  1.    Sprayed  larv» 
of  various  sizes  about  as  I  would  apply  Paris  green  and  water. 
Renult — Only  a  small  number  of  tbe  youngest  were  destroyed. 

Experiment  3.— WOLFS  SOAP. 

Solution  of  3  ounces  to  1  gallon  of  water,  applied  to  nearly  full-grown 
larvae  on  potato  vines. 
Result — Nearly  all  were  alive  next  day. 

Experiment  4.— WOLF'S  SOAP. 

Solution  of  3  ounces  to  1  gallon  of  water.  Sprayed  on  tomato  vines 
being  eaten  by  nearly  full  grown  Ijirv®  and  adults. 

HcHixlt — Two  hours  after,  botli  larvce  and  adults  bad  left  tbe  vines, 
but  I  found  no  dead.  Three  days  after,  adults  were  again  feeding  on 
the  same  vines,  but  no  larvae  were  observed  to  return. 

Experiment  5.— AMMONIA  AND  WATER. 

Solution  of  3  tablespoon fuls  of  ammonia  to  1  gallon  water.  Sprayed 
on  plants  infested  by  larvae  of  various  .sizes. 

RcHult. — One  day  after,  only  a  very  fow  of  the  youngest  larvae  had 
been  destroyed. 

Experiment  C— AMMONIA  AND  WATER. 

Solution  as  in  Experiment  5.  Placed  enough  of  this  mixture  in  glass 
to  cover  bottom  ;  i)ut  in  ^biss  nearly  full  grown  larvae  and  beetles,  »liOok 
thoroughly,  turned  off  fluid  and  insects  and  inverted  the  gloss  over 
them. 

Result — Not  a  single  larva  or  adult  was  injured. 

Experiment  7.— AMMONIA  AND  WATER. 

Solution,  1  tablespoonful  to  1  quart  of  water;  applied  as  in  Experi- 
ment 0. 

Result — The  same  as  in  previous  experiment. 

Experiment  8.— CARBOLATE  OF  LIME. 

Sprinkled  thickly  on  tomato  vines  that  were  being  eaten  By  adults 
and  larvse. 
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Besult — Twenty-four  hours  after  application  the  insects  had  appar- 
ently deserted  the  vines,  but  I  found  none  dead. 

Experiment  9.— CARBOLATE  OF  LIME. 

Sprinkled  larvad  and  adults  with  carbolate  of  lime,  and  placed  under 
glass. 

Result — ^None  died. 

v.— Striped  Cucumber  Beetle.    (Diabrotica  vittata  Say.) 
Experiment  1.— WOLFS  SOAP. 

Solution,  3  ounces  to  1  gallon  water,  applied  at  normal  temperature, 
to  adults. 

Result — After  6  hours  none  appeared  injured. 

Experiment  2.— CARBOLATE  OP  LIME. 

Dusted  on  male  blossoms  of  squash  in  which  six  adults  were  feeding 
on  the  pollen. 

Result — Two  days  after,  they  were  dead  in  the  blossom. 

VL — Margined  Blister  Beetle.    {Epicauta  cinerea  Forst.) 

Experiment  1.— TAR  WATER. 

Applied  to  a  row  of  mangel  wurzels,  seven  rods  in  length,  which 
was  being  seriously  defoliated  by  this  insect. 
Result — Five  hours  after,  only  an  occasional  plant  was  being  eaten. 

Experiment  2.— WOLF'S  SOAP. 

Applied  solution  of  3  ounces  of  soap  to  1  gallon  of  water  to  a  row  of 
mangel  wurzels  beside  that  used  in  Experiment  1. 

Result — Five  hours  after,  only  three  beetles  were  found  on  the  leaves, 
but  none  were  found  dead  or  injured. 

Experiment  3.— COPPERAS  WATER. 

Solution,  1  ounce  to  1-  pint  water  sprayed  on  row  next  to  Experi- 
ment 2. 

Result — Five  hours  after,  the  number  of  beetles  feeding  on  leaves 
does  not  seem  to  have  dimiuished. 

Note. — Three  days  after,  the  beetles  had  returned  to  all  three  rows 
in  about  equal  numbers. 

VII.— Ants. 

Experiment  1.— CARBOLIC  ACID. 

Largo  numbers  of  ants  had  excavated  barrows  between  the  crevices 
of  a  brick  walk  in  my  yard,  and  kept  the  entire  walk  in  an  unsightly 
condition  by  reason  of  the  numberless  little  circular  heaps  ^^^^^Q^VAt^ 
92G8— Bull.  11 2  ^'^'^  ^"^^^  o 
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earth.    To  these  barrows  I  applied  about  a  tablespoonful  of  a  solation 

_     Result — No  ants  appeared  in  the  burrows,  and  no  attempt  was  made 
to  re-establish  these  burrows  again. 

About  two  weeks  later,  a  few  burrows  were  excavated  in  the  crevices, 
and  these  were  treated  in  the  same  manner.  The  results  were  as  fav- 
orable as  before,  and  up  to  date  (October  20),  no  ants  have  attempted^ 
work  in  crevices  of  the  walk. 

Experiment  2.— CARBOLIC  ACID. 

Solution  of  1  part  acid  to  128  parts  water  was  applied  to  burrowp, 
about  two-thirds  of  a  tablespoonful  to  each  burrow. 

Result — In  some  cases,  24  hours  after  application,  the  ants  had  re- 
turned to  work  in  the  old  burrows^  but  in  most  cases  the  burrows 
showed  no  signs  of  life. 

Experiment  3.— CARBOLIC  ACID. 

.       Solution  of  1  part  acid  to  96  parts  water,  applied  as  in  Experiments 

iVand^.  7^ ■ 

Result — Only  in  a  single  instance  was  any  attempt  shown  to  dig  oat 
the  old  burrows,  and  about  this  were  a  large  number  of  dead  ants  that 
had  been  removed  in  re-excavations. 

A  few  attempts  to  excavate  burrows  in  the  vicinity  of  the  old  ones 
were  observed  a  few  days  after  first  application,  but  these  burrows  were 
drenched  as  before,  and  no  attempt  was  afterwards  made  to  excavate 
between  the  crevices  in  that  vicinity. 

Experiment  4.— COPPERAS  WATER. 

Solution  of  1  ounce  to  1  pint  water  was  poured  into  the  burrows. 

Result — Next  day  the  ants  were  busily  engaged  in  clearing  out  the 

old  burrows. 

Experiment  5.— AMMONIA  WATER. 

Solution  of  three  tablespootifuls  to  one  gallon  water  was  used,  as  in 
previous  experiments. 
Result — Same  as  in  Experiment  4. 

Experiment  6.— TA^  WATER. 

Drenched  as  in  previous  experiments. 

Result— ThQ  ants  did  not  attempt  to  clear  out  the  old  burrows,  but 
excavated  others  close  behind  them. 

yilL— Lettuce  Aphis.    {Siphonophora  lactuece  Linu.f) 

Experiment  1.— SALT  WATER. 

Dissolved  salt  in  water  to  its  full  capacity.  Sprayed  solution  on 
lettuce  plants  infested,  the  aphids  being  on  upright  stalks  and  henoe 
easily  reached. 
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Beault — Aboat  50  per  cent,  were  killed.    A  second  application  on 

the  following  day  was  fatal  to  nearly  all  of  the  remainder,  and  to_ 

plant  also. 

— — ■  Experiment  2.— WOLFS  SOAP. 

Solution  of  3  ounces  soap  to  1  gallon  of  water.    Sprayed  on  aphids 
on  plants. 
ifiesult — Thoroughly  effective. 

IX. — WooLY  Apheds.    (Species  various,) 

Experiment  l.—WOLF'S  SOAP. 
(Species  on  TreeFerns  in  green-house.) 

Solution  of  4  ounces  soap  to  1  gallon  of  water.  (Temperature  normal.) 
Sprayed  on  foliage  previously  wetted ;  drenched  with  water  soon  after 
application  of  solution. 

Result — ^This  made  no  impression  on  the  insects. 

A  second  application  after  24  hours  had  elapsed  from  first. 

Result — Only  a  small  per  cent,  were  destroyed. 

A  third  application,  the  foliage  not  being  sprinkled  with  water  after 
application  of  solution,  proved  fatal  to  the  aphids  and  killed  the  entire 
foliage  of  the  plant.  .— — — ,— ^  _.- — 

Experiment  2.— TAR  WATER. 

WooLY  Aphis  of  Apple.    (Schizoneura  lanigera  Hausm.) 

Tar  water  sprayed  on  infested  branches,  August  31. 

Result — September  2,  does  not  seem  to  have  had  the  least  effect 

Experiment  3.— SOLUBLE  PINOLEUM. 

Species  as  in  Experiment  2.  Solution  of  5  parts  pinoleum  to  100 
parts  water.    Sprayed  on  branches  with  atomizer. 

Result — On  following  day,  many  active  lice  were  observed.    Three 

days  after,  they  were  abundant,  and  five  days  after,  were  as  abundant 

shs  at  first. 

Experiment  4.— SOLUBLE  PINOLEUM. 

Species  as  in  Experiments  2  and  3.  Solution  of  15  parts  pinoleum  to 
82  parts  water.    Sprayed  on  branches,  September  15. 

Result — Three  days  after  application,  none  were  to  be  found,  and  up 
to  October  20,  none  bave  appeared  on  these  branches. 

Experiment  5. -KEROSENE  EMULSION. 

{Olyphina  eragrostidis  Middleton.) 

An  emulsion,  composed  of  equal  parts  kerosene,  molasses,  and  water, 
was  diluted  with  three  times  its  volume  of  water.  This  was  sprayed 
on  aphids,  September  12. 
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Result — September  13,  found  hardly  a  trace  of  aphids.  September 
16,  a  very  few  have  appeared.  September  25,  they  have  spread  over  the 
grass,  and  are  as  abundant  as  ever. 

Experiment  6.— SOLUBLE  PINOLEUM. 

Solution  of  5  parts  pinoleum  to  100  parts  water,  sprayed  on  same 
species,  September  3. 
Beault.—SeptemheT  4,  none  appear  affected  and  none  are  destroyed. 

X.— Apple  Aphis.    {Aphis  mali  Fabr.) 
Experiment  1. -SOLUBLE  PIK  OLEUM. 

Solution  of  15  parts  pinoleum  to  85  parts  water.    Sprayed  on  twigs 
and  leaves. 
Result — ^The  aphids  were  completely  destroyed. 

XI. — Apple  Leaf  Skeletonizer.    {Pempelia  hammondi  Eiley.) 

Experiment  1.— SOLUBLE  PINOLEUM. 

Solution  of  15  parts  of  pinoleum  to  85  parts  of  water.  Sprayed  over 
leaves,  September  15. 

Result — Probably  75  per  cent,  of  the  larvae  were  destroyed,  but  full- 
grown  larvfiB  were  observed  <m  leaves,  October  1st. 

'  Experiment  2.— HAMMOND'S  SLUG  SHOT. 


Dusted  leaves  seriously  affected  by  larvae,  September  15,  when  no  dew 
was  on  them. 

Result — September  16,  50  per  cent,  are  dead.  Dusted  again,  on 
17th,  on  dew-wet  leaves.  October  1,  not  one  living  larva  could  be  found 
on  the  leaves  that  had  been  dusted,  while  numbers  were  on  leaves  not 
treated.  September  20,  nine  days  after,  a  larva  established  itself  on 
one  of  the  dusted  leaves,  ate  a  very  small  spot  on  the  leaf,  and  died. 

XII. — Yellow- NECKED  CATERPn^LAR.    (Datana  ministra  Dru.) 

Experiment  1.— POTASSIUM  SULPHIDE. 

Solution  of  1  part  potassium  to  500  parts  water.    Sprayed  on  larvsB 
feeding  on  walnut. 
Result — The  larvae  were  uninjured. 

Experiment  2.— POTASSIUM  SULPHIDE. 

Solution  as  in  1.  Applied  to  larvae  clustered  on  trunk  of  tree,  prepara- 
tory to  molting. 

Result — The  larvae  molted,  and  ascended  the  tree;  tcouldnot  see 
tLat  the  application  had  the  slightest  effect.  '  '^     y  g 


EXPERIMENTS  ON  CHINCH  BUGS. 


By  Prof.  S.  A.  Forbrs. 


>rEMORAKDA    OF    EXPEBOIENTS    RELATING     TO    USE    OF    KEROSENE 
EMULSIONS  ON  CHINCH  BUGS. 

Solutions  icith  which  dilutions  irere  tnade.^l)  Soap  suds,  1  pouud 
soap  to  10  gallons  water;  (2)  soap  suds,  1  pound  soap  to  20  gallons 
water ;  (3)  potash,  I  pound  to  50  gallons  water. 

KMULSIONft   A8  DILUTED. 

Per  cent,  of 
kerosene. 

A.  2  parts  keroHene,  1  part  milk,  45  parts  water about  4 

B.  1  part  kerosene,  1  part  milk,  18  parts  water 5 

C.  1  part  kerosene,  1  part  milk,  18  parts  solntion  1 5 

D.  I  part  kerosene,  1  part  milk,  38  parts  solution  *2 2^ 

K.  1  part  kerosene,  1  part  milk,  :58  parts  water 2^ 

y,  1  part  kerosene,  I  p?irt  milk,  '.i8  parts  solution  3 2^ 

G.  1  part  kerosene,  1  part  n>ilk,  30  parts  solution  2 about  3 

On  the  22d  of  July  I  transplanted  several  hills  of  corn  to  the  labora- 
tory, placing  them  in  boxes  about  a  foot  and  a  half  wide  by  two  feet  in 
length.  The  corn  was  from  two  to  three  feet  in  height  at  this  time. 
Each  hill  was  infested  with  several  hundred  chinch  bugs,  which  were 
of  various  sizes,  below  the  pupa  stage.  All  the  corn  was  watered  once 
immediately  after  transplanting,  and  bore  the  removal  well.  It  was 
kept  under  shelter,  but  in  the  well-lighted  dome  of  the  building,  and 
fully  exposed  to  the  air. 

Experiment  1,  July  22,  9  p.  m. — Applied  to  a  single  hill  from  half  a 
pint  to  a  pint  of  emulsion  A,  throwing  it  with  a  small  syringe  upon 
the  bases  of  the  stalks  and  surfaces  of  the  gi'ound.  For  a  check  upon 
this  experiment,  I  applied  water  to  another  hill  in  the  same  quantity 
and  in  the  same  way.  July  23,  9  a.  m.,  the  bugs  on  the  first  hill  were 
still  alive,  but  torpid.  July  24,  at  11  a.  m.,  -about  one-fifth  of  the  bugs 
were  completely  dead ;  the  others  were  still  alive,  but  most  of  them 
torpid.  July  26,  3  p.  m.,  thirty  of  the  bugs  were  alive  and  back  upon 
the  stalks,  apparently  uninjured,  but  all  the  remainder  were  dead. 
July  27, 10  a.  m.,  the  hill  was  in  the  same  condition.  Treated  again 
with  emulsion  B,  on  the  28th,  when  all  the  bugs  were  killed.  Those  on 
the  hill  to  which  water  was  applied  were  not  injured  in  the  least,  but  all 
were  back  again  upon  the  stalks  in  twenty-four  hours. 
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Experiment  2,  July  24, 4.30  p.  m. — Applied  to  another  hill  in  the  labora- 
tory one  half  pint  of  emulsion  B.  July  25,  10  a.  m.,  four-fifths  of  the 
buga  were  dead.  Those  alive  were  almost  entirely  under  clods,  and 
some  here  were  also  dead.  On  the  26th  and  27th  about  forty  bugs  were 
found  to  be  alive,  and  all  the  remainder  dead.  On  a  hill  treated  witii 
water  at  the  same  time  no  effect  was  produced. 

Experiment  3,  July  26,  3.30  p.  m. — Applied  seven  pints  of  emulsion  B 
to  eighteen  hills  of  corn  in  the  field,  selecting  those  worst  affected.  The 
weather  was  very  hot  and  dry.  The  solution  was  applied  with  a  hand 
force-pump.  The  hills  treated  were  surrounded  by  fence  boards  placed 
on  edge  and  daubed  plentifully  with  fresh  coal  tar,  to  prevent  interfer- 
ence from  outside.  On  the  26th,  at  11.30  a.  in.,  about  four-fifths  of  the 
bugs  were  entirely  dead.  At  5  p.  m.  of  the  27th  the  situation  was  nn- 
changed. 

Experiment  4,  July  28, 11  a.  m. — A  hill  of  corn  in  the  laboratory  was 
treated  with  half  a  pint  of  emulsion  C.  At  5  p.  ra.  the  bugs  were  all 
dead  but  about  a  dozen.  On  the  29th,  at  11  a.  m.,  could  find  but  fonr 
that  showed  signs  oif  life.  On  the  3l8t  of  July  fourteen  bugs  were  ahve 
and  at  work  on  the  stalks. 

Experiment  5,  July  28,  7  j>.  m. — I  treated  thirteen  hills  of  com  in  the 
field  with  emulsion  O,  applying  half  a  pint  to  each  hill.  The  following 
night  was  cloudy  but  dry.  On  the  29th,  at  9  a.  m.,  nine-tenths  of  the 
bugs  were  dead,  and  those  alive  were  nearly  all  under  clods.  On  thi 
29th,  at  5  p.  m.,  from  90  to  95  per  cent,  were  dead,  piled  up  in  masses 
everywhere  upon  the  corn  and  ground.  August  2, 5  p.  m.,  on  compari* 
son  of  these  hills  with  others  adjacent,  I  found  that  the  bugs  upon  the 
latter  were  about  five  times  as  numerous  as  those  upon  the  hills  which 
had  been  treated.  From  this  and  the  preceding  experiments  I  infer 
that  the  bugs  were  still  hatching. 

Experiment  6. — I  spread  upon  a  glass  slide  as  thin  a  layer  of  emulsion 
D  as  I  could  apply  with  a  camel's  hair  brush,  and  allowed  five  bugs  to 
crawl  over  it.  Four,  whose  bodies  were  reached  by  the  fluid,  died  in  an 
hour,  but  the  one  remaining  was  unaffected. 

Experinnent  7,  August  1,  12  m. — Applied  half  a  pint  of  emulsion  E  t» 
a  hill  in  the  laboratory.  August  2,  8  a.  m.,  from  one-half  to  two-third* 
of  the  bugs  were  dead,  and  those  alive  were  collected  upon  the  highest 
points  of  ground.  August  4,  at  8  a.  m.,  probably  three-fourths  of  the 
bugs  were  found  to  be  dead. 

Experiment  8,  August  1,  12  m, — Applied  one-half  pint  of  emulsion  D. 
August  2,  9  a.  m.,  nine-tenths  of  the  bugs  were  dead.  Those  alive  <^'ere 
nearly  all  on  the  ground.  This  dilution  with  soapsuds  holds  much 
better  than  that  with  water. 

Experiment  9,  August  1,  12  m, — Applied  half  a  pint  of  emulsion  F. 
August  2,  8  a.  m.,  one-half  of  the  bugs  were  dead;  the  others  were  ok 
the  ground  and  on  stalks.     On  the  4th  of  August  nearly  all  were  dead 

The  three  above  experiments  were  intended  to  test  the  comparative 
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efficiency  of  water,  soap-suds,  and  a  solution  of  potash  as  diluents  of 
the  emulsion.  The  first  effects  were  evidently  in  favor  of  soap-suds, 
showing  that  this  is  at  least  most  prompt  in  its  action.  The  comparison 
of  final  effects  was  interfered  with  by  the  fact  that  about  this  time  the 
bugs  on  all  the  hills  commenced  to  die  indiscriminately  trom  some  cause 
not  clearly  understood. 

Experiment  10,  August  2,  2  p.  m. — Applied  half  a  pint  of  emulsion  D 
to  the  worst  hill  in  the  laboratory.  August  3,  9.30  a.  m.,  nine-tenths  of 
the  bugs  were  dead;  the  others  were  scattered  on  the  ground.  August 
4,  8  a.  m.,  95  per  cent,  of  the  bugs  were  dead,  and  the  others  still  torpid, 
on  the  ground. 

Experiment  11,  Augu^st  2,  5  p,  w.-^Applied  one-half  pint  of  emulsion  F 
to  a  hill  in  the  laboratory.  At  10  a.  m.  on  the  3d  fully  90  per  cent,  of 
the  bugs  were  dead. 

Additional  experiments,  which  I  have  not  time  to  detail,  showed  that 
milk  is  not  necessary  to  the  emulsion,  which  can  be  made  at  least  as 
well  with  soap-suds  (1  pound  to  10  gallons  of  water),  using  equal  parts 
of  the  oil  and  suds;  that  a  mere  mechanical  mixture  of  the  simple  oil 
and  water  is  effective,  and  does  not  injure  the  corn  (at  least,  in  a  ratio 
of  5  per  cent,  of  the  oil  to  95  of  water);  that  all  these  fluids  accomplish 
their  puri)ose  when  poured  on  with  a  sprinkler  as  well  as  when  applied 
forcibly  in  a  spray,  and  that  they  kill  the  adult  bugs  as  easily  as  the 
young. 

S.  A.  FORBES. 

Normal,  III.,  August  22,  1882. 
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Experiment  3. —WOLFS  SOAP. 

Solution,  4  ounces  to  1  gallon  of  water.    Sprayed  on  larvae  feeding  on 
walnuts. 
Eesidt, — The  larvae  only  changed  their  location  for  a  branch  higher  up. 

Experiment  4.— COPPERAS  WATER. 

Solution  of  1  ounce  to  l.pint  of  water.  Sprayed  two  colonies  of  nearly 
full-grown  worms. 

Result — This  seemed  to  destroy  a  very  few  larvae,  and  the  remainder 
changed  their  location  on  the  tree. 

Experiment  5.— COPPERAS  WATER. 

Solution  as  in  Experiment  4.    Sprayed  cluster  on  trunk  of  tree. 
Result — They  molted,  and  ascended  the  trunk  and  began  feeding., 

Experiment  6. —SOLUBLE  PINOLEUM. 

Solution  of  1  part  pinoleum  to  32  parts  vFater.  Sprayed  one  cluster 
on  leaves  and  another  on  trunk. 

Result — There  appears  to  be  some  reduction  in  the  numbers  of  those 
feeding,  and  those  on  trunk  were  destroyed . 

Experiment  7.— SOLUBLE  PINOLEUM. 

Solution  of  5  parts  of  pinoleum  to  100  parts  water.  Sprayed  half 
grown  larvae  on  branch  high  up  in  tree,  so  that  I  could  only  give  them 
a  slight  wetting. 

Result — None  were  injured,  and,  two  days  after,  they  were  feeding  as 
though  nothing  had  happened. 

Experiment  8.— SOLUBLE  PINOLEUM. 

Solution  of  15  parts  to  85  parts  water.  Sprayed  copiously  on  cluster 
on  trunk  of  walnut  tree. 

Result — About  50  per  cent,  were  killed,  some  dying  after  the  second 
day.  The  cluster  became  detached  from  the  tree  and  fell  to  the  ground, 
but  a  few  larvae  detached  themselves  from  it,  and  again  ascended  the 
tree,  and  molted. 

Experiment  9.— AMMONIA  WATER. 

Solution  of  1  tablespoouful  to  1  pint  of  water.    Sprayed  cluster  on 
trunk  of  tree. 
Result — They  molted  and  ascended  the  tree. 

Experiment  10.— KEROSENE  EMULSION. 

An  emulsion,  of  equal  parts  kerosene,  molasses,  and  water,  was  di- 
luted with  three  times  its  volume  of  water.  Sprayed  on  cluster  on 
trunk  of  tree.  ^'^' '^^^  by  ^uu^it: 
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Result, — ^Not  over  20  per  cent,  molted^  and  many  of  these  died  before 
ascending  the  tree. 

EXPEKIMENT  11.— KEROSENE  EMULSION. 

Emnlsion  the  same  as  in  10.    Sprayed  on  caterpillars  on  leaves  and 
twigs  in  walnut  tree. 
Result. — ^AU  disappeared  within  forty-eight  hours  after  application. 

Experiment  12.— HAMMOND'S  SLUG  SHOT. 


'        Dusted  leaves  on  which  nearly  full-grown  larvsd  were  feeding. 

Result — The  worms  changed  their  position  soon  after  to  a  distant 
branch,  but  their  route  was  clearly  indicated  by  occasional  dead  larvse 
hanging  to  the  branch  along  which  they  had  crawled,  and  soon  after  aU 
disappeared. 
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REPORT  OF  EXPERIMENTS  AT  AMES,  IOWA. 


By  Prof.  Herbert  Osborn. 


SiE :  I  send  you  with  this  a  summary  of  my  tests  of  various  reme- 
dies for  cabbage  insects,  &c.  My  work  has  been  almost  entirely  con- 
fined to  cabbage  pests,  as  some  of  the  insects  mentioned  in  your  in- 
structions had  already  passed  the  active  stages,  while  some  mentioned 
have  not  appeared  in  this  locality.  There  are  no  gardens  worthy  the 
Dame  in  the  vicinity,  so  that  some  of  the  most  common  vegetables,  with 
the  insects  infesting  them,  have  not  been  within  my  reach.  Even 
cabbages  were  rather  scarce  this  year.  Ohe  patch  of  about  eighty  plants, 
on  the  college  farm,  was  quite  well  stocked  with  insects — Pieris  rapcBj 
Plusia  brassiccCj  Plutella  cruciferarum^  Aphis  brassiccej  Haltica  striolata^ 
&c.  Another  patch  on  the  college  farm,  containing  a  greater  number  of 
plants,  contained  scarcely  one  with  a  solid  head,  and  they  were  so  poor 
that  the  insects  seemed  to  consider  them  beneath  notice.  Scarcely  a  cab- 
bage worm  could  be  found  there  during  the  entire  fall. 

A  small  patch  of  about  eighty  plants,  on  a  farm  owned  by  Professor 
Mount,  was  quite  free  from  worms  till  the  Ist  of  October,  after  which 
they  were  more  plentiful,  and  served  for  experiments  with  several  sub- 
stances. The  small  number  of  plants  necessitated  experimenting  on  a 
few  for  any  one  substance,  and  going  over  the  same  plants  with  other 
remedies  after  the  lapse  of  a  few  days,  suflBcient  to  note  results. 

The  appearance  of  the  epidemic  disease  among  the  cabbage  worms, 
mentioned  in  connection  with  the  cold-water  experiments,  made  it 
necessary  to  be  very  careful  in  judging  of  results.  It  commenced 
about  the  middle  of  September,  and  continued  till  all  the  worms  disap- 
peared, great  numbers  dying  from  it,  though  all  the  plants  in  a  patch 
would  not  be  found  to  contain  diseased  worms  at  the  same  time  (at  one 
time  a  great  many  dead  or  diseased  worms  could  be  found  at  one  end  of 
the  patch  and  none  at  the  other).  The  characteristic  appearance  of  the 
worms  dying  of  this  disease  makes  it  easy  to  distinguish  them  for  a  time 
after  death,  but  later  they  turn  dark  and  shrivel,  and  do  not  differ  much 
from  worms  that  have  been  killed  by  parasites  or  predaceous  insects  or 
by  application  of  remedies.  Parasites  have  been  quite  abundant,  both 
in  Aphides  and  worms.  Coccinella  larvae  and  adults,  Syrphus  larvse, 
and  Ichneumons  were  on  hand,  and  I  noticed  one  cabbage  worm  im- 
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paled  on  the  beak  of  a  soldier-bug,  and  others  which  appeared  to  hav© 
had  their  life  extracted  by  the  same  foe.  Altogether  the  worms  and 
Aphides  have  had  a  hard  time.  Only  a  small  proportion  of  Pieris  rapa 
could  have  pupated  in  a  healthy  condition. 

Concerning  the  cold- water  remedy,  to  which  you  desired  me  to  give 
particular  attention,  my  tests,  while  not  crucial,  for  the  reasons  stated, 
satisfy  me  that  it  has  no  direct  effect  on  the  worms.  I  applied  the  water 
ice-cold  (at  one  time  with  temperature  of  air  above  80^  F.),  so  as  to 
thoroughly  soak  many  of  the  worms  which  I  could  see,  and  in  one  in- 
stance I  placed  lumps  of  ice  on  a  couple  of  cabbages  so  as  to  come  in  con 
tact  with  worms,  and  so  that  the  water  running  from  these  lumps  would 
give  them  a  cold  bath  for  some  time,  but  could  not  discover  any  worms 
dead  from  its  effect.  However,  the  worms  on  the  plants  treated  with 
the  ice  water  died  off  very  rapidly  with  the  micrococcus  disease,  and  I 
think  it  possible  that  the  treatment  made  them  fall  an  easier  prey  to 
this  epidemic. 

Respectfully, 

HERBERT  OSBORN. 

Prof.  C.  V.  Riley, 

U.  S.  Entomologist 


TESTS  OF  REMEDIES. 

Kerosene  nvt^j^ininsupsi  PimtiJfiJo^^—ikfaAa  by  shaking  together  violently 
equal  i)arts  of  kerosene,  molasses,  and  water.  Emulsion  thus  formed 
would  remain  for  some  minutes,  but  gradually  separate.  This  emulsion? 
applied  September  10, 1885,  kiHedcabbage  worms  of  all  kinds,  Ajiliides, 
and  other  insects,  provided  it  came  in  contact  with  them;  but  owing  to 
their  secreting  themselves  so  fully  within  the  leave87  many  escaped. 
Even  when  applied  so  thoroughly  as  to  kill  the  jeav^es  of  the  plant, 
numbers  of  the  worms  would  escape,  and  were  seen  afterwards  as 
healthy  as  ever  upon  the  plants  treated  with  the  emulsion.  Not  more 
than  half  the  insects  were  killed  by  this  treatment. 

Cost  of  this  application,  one-fifth  of  a  cent  per  cabbage,  not  counting 
time  of  making  or  applying. 

Cold-icaier  Application. — September  19,  applied  cold  water  from  a  well* 
direct  to  cabbage  worms,  at  about  11  a.  m.;  day  warm  (77°  F.,  at  noon). 
Examinations  later  in  the  day  showed  no  result.  On  the  21st,  on  plants 
thus  treated  were  a  number  of  dead  larvse,  also  many  alive  and  healthy. 
Those  dead  had  the  appearance  of  worms  dying  from  the  micrococcus 
disease  introduced  from  Illinois  two  years  ago,  and  microscopic  exam- 
ination of  the  body  contents  showed  them  to  be  swarming  with  micro- 
cocci apparently  the  same  as  those  in  the  disease  of  two  years  ago. 
Later  many  of  these  dead  larvae  were  found  on  plants  not  treated,  sa  it 

*  Temperature  of  water  in  well  here  is  about  40*^  F. 
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18  uncertain  whether  the  applications  of  water  produced  any  effect.  On 
September  21,  at  about  11.30  a.  m.  (temperature  at  noon,  81o  F.),  applied 
lee  water  to  cabbage  worms.  Worms  were  decidedly  disturbed  when 
it  came  in  contact  with  them,  but  I  could  get  no  positive  evidence  of 
any  of  them  dying  from  its  effects.  On  the  plants  thus  treated  the 
worms  soon  after  began  dying,  as  in  the  case  of  the  first  application  of 
water  5  but  as  they  also  died  on  plants.not  treated,  it  is  unssxfe  to  con- 
clude that  this  application  induced  the  disease.  On  these  plants 
worms  died  off  till  scarcely  a  living  worm  could  be  found.  October  6, 
on  farm  of  C.  F.  Mount,  applied  cold  water  to  cabbage  worms  (day 
cool;  at  noon,  51^  F.) — water  cold  enough  to  make  the  worms  curl  up 
and  drop  when  it  came  in  contact  with  them.  Examined  October  7, 
and  could  find  none  killed  or  dying  from  effect  of  this  api)lication. 

Carbolic  Acid  in  Water. — September  21,  applied  carbolic  acid  in  water, 
very  dilute  (1  dram  carbolic  acid  to  1  gallon  water).  An  hour  or  two 
later  no  effect  could  be  noted,  nor  on  subsequent  days.  September  26, 
applied  carbolic  acid  and  water  to  plant-lice  on  squash  and  on  cabbage, 
and  to  worms  on  cabbage  and  parsnips.  Up  to  October  1  no  effect  was 
to  be  noted  from  this  application.  On  October  C,  on  farm  of  C.  F. 
Mount,  applied  carbolic  acid  and  water  (one-half  ounce  to  gallon  of 
water),  sprinkling  eighteen  plants.  On  October  7,  on  plants  thus  tieated 
a  number  of  dead  worms  were  found,  but  a  considerable  number  had 
escaped.  Professor  Mount  ai)plied  carbolic  acid,  about  one-half  ounce 
to  one  gallon  of  water,  for  the  first  brood  of  worms,  and  his  cabbages 
were  not  injured  till  late  in  fall.  He  does  not  know  that  any  were 
killed,  but  thinks  it  prevented  injury. 

Bran, — October  0,  applied  bran  to  cabbage,  plants  on  which  worms 
were  quite  plenty.  October  7.  found  the  worms  as  numerous  and 
apparently  as  healthy  as  before.  Perhaps  they  avoid  places  where  bran 
is  thick. 

iSalt  Solution, — September  21,  this  solution  was  applied  to  cabbages, 
on  which  were  numerous  worms  and  Aphides.  Worms  neither  killed 
Dor  driven  away.  Aphides  unaffected,  except  where  they  were  washed 
off.  The  plants  were  watched  until  the  25th,  and  no  result  noted.  The 
solution  was  also  applied  to  Aphides  on  weeds,  with  no  effect.  Was  also 
applied  as  a  warm  solution  to  Ai>hides  on  weeds,  and  some  branches 
thickly  covered  with  the  insects  were  dipped  into  the  solution,  without 
effect  on  the  Aphides  that  held  to  the  plant.  Some  were  washed  off"  or 
crushed,  but  the  colonies  a  few  hours  later  and  on  following  days  were 
a3  thickly  populated  and  as  healthy  as  ever. 

Saltpeter  Solution. — September  21,  applied  saltpeter  ia  solution  to  cab- 
bages on  which  worms  and  Aphides  were  abundant.  Neither  seemed 
affected  by  the  application.  Up  to  September  25  there  were  no  signs 
of  injury.  October  6,  applied  solution  of  saltpeter  to  eighteen  cabbages 
on  which  worms  were  tolerably  plenty.  October  7,  no  effect  to  be  seen ; 
worms  plenty  and  healthy.  Digitized  by  VjUU^IC 
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Alum. — September  26,  dusted  pulverized  alum  on  cabbages  where 
worms  and  Aphides  were  abundant.  Up  to  October  1  no  effect  was 
noted  on  either.  September  26,  it  was  applied  in  solution  to  them,  but 
no  signs  of  injury  to  either  worms  or  Aphides  were  observed.  October 
6,  applied  to  cabbages  on  which  worms  were  plenty.  October  7,  worms 
as  healthy  and  numerous  as  ever. 

Kerosene  in  Ashes, — On  October  4,  applied  this  mixture  to  cabbage 
plants  on  which  worms  and  Aphides  were  plenty,  and  watched  for 
some  time  to  see  the  effect.  Could  not  find  any  worms  killed  by  the  ap- 
plication, though  many  were  seen  with  the  oily  particles  in  contact  with 
them  on  the  leaves  or  adhering  lo  their  hairs.  On  subsequent  days  no 
decrease  in  numbers  could  be  noted  as  a  result  of  this  application. 
Aphides  were  killed  in  some  instances,  but  their  position  under  leaves 
made  it  very  difficult  to  dust  them.  The  worms  (P.  rapce)  seem  to  be 
protected  by  their  hairy  covering,  which  prevents  the  i)article8  from 
coming  in  direct  contact  with  the  skin,  and  renders  the  sprefidiug  of  the 
oil  less  effective.  The  worms  with  smooth  skin  might  be  killed  more 
readily,  but  they  were  not  i)lenty  enough  on  the  plants  treated  to  enable 
me  to  arrive  at  any  positive  conclusion. 

Kerosene  in  Gypsum. — Applied  on  October 4,  the  gypsum  containing 
as  much  kerosene  as  possible  while  allowing  it  to  be  dusted  on  the  plants. 
The  results  were  the  same  as  followed  the  use  of  ashes,  but  I  found  it 
more  difficult  to  mix  and  apply.  There  was  a  constant  tendency  to  form 
lumps  too  large  to  be  dusted  on  the  plants,  and  unless  quite  fine  the  par- 
ticles will  simply  roll  off  the  leaves. 

Kerosene  in  Sawdust. — Sawdust  thoroughly  saturated  with  kerosene 
was  applied,  October  17,  to  a  number  of  plants  on  which  cabbage  worms 
were  but  moderately  plenty.  They  were  watched  for  nearly  two  hours, 
without  any  marked  result.  Unfortunately,  I  was  prevented  from 
making  any  further  observations  for  several  days,  and  in  the  meantime 
some  severe  frosts,  the  ravages  of  disease,  and  the  maturing  of  the  worms, 
left  scarcely  a  living  worm  to  be  found  even  on  plants  not  treated. 

Tomato-vine  Infusion. — Applied,  October  7,  to  18  cabbage  plants  infest- 
ed with  cabbage  worms.  The  plants  were  thoroughly  drenched  with  the 
infusion,  and  many  of  the  worms  were  well  soaked  in  it  without  appar- 
ent inconvenience  to  them.  On  the  following  day  the  plants  thus  treat- 
ed were  as  badly  infested  as  before  and  the  worms  were  all  vigorously 
feeding. 
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REPORT  OF  EXPERIMENTS   AT  TRENTON,  NEW 

JERSEY. 


By  Thomas  Bennett. 


Trenton,  N.  J.,  June  15,  1885. 

Sib  :  Under  your  direction  I  have  tested  the  insecticide  value,  to  a 
limited  extent,  of  five  of  the  six  ve^jetable  substances  you  gave  me  to 
experiment  with.  These  were  as  follows:  Jamestown  weed  {Datura 
stramonium))  tomato  Xe^x^^  {Lycopersicum  eaculentum))  Elder  (^amfrw- 
<ms)]  Ailanthus;  mandrake  root  (Podophyllum  peltatum);  and  Tansy 
{TatMcetum), 

At  this  date  I  have  not  been  able  to  procure  tomato  leaves  in  suffi- 
cient quantity  to  experiment  with;  the  others  I  have.  The  first  insect 
that  I  found  requiring  attention  was  the  green  Aphis,  or  i)lant  louse 
(Myzus  persicce)^  of  the  Peach,  which  was  collected  in  great  numbers  on 
six  young  peach  trees  in  my  garden.  They  were  only  on  tbe  ends  of  the 
branches  of  the  present  summer's  growth.  I  marked  one  tree,  and  pre- 
pared a  decoction  and  also  an  infusion  of  tansy  in  the  following  manner! 

Tansy. — June  5:  weighed  a  handful  of  tansy,  weight  ^  pound;  put  it  in 
three  quarts  of  water;  set  on  to  boil;  let  it  simmer  an  hour,  then  set 
away  to  cool.  At  the  same  time,  made  an  infusion  of  ^  pound  tansy  by 
pouring  on  three  quarts  of  boiling  water,  and  set  away  to  cool.  This  ex- 
tract 1  found  much  the  stronger  of  the  two. 

The  leaves  of  the  peach  trees  were  so  curled  that  I  could  not  apply 
the  liquid  by  other  means  than  by  dipping;  besides,!  wished  to  save  my 
liquid.  I  dipped  one  side  of  the  tree  in  tbe  decoction,  the  other  side  in 
the  infusion  or  extract.  I  found  the  liquid  in  both  cases  would  wet  the 
leaf  but  not  the  insects.  They  seemed  covered  with  an  oily  substance 
which  prevented  the  preparation  in  both  cases  from  adhering  to  them  ; 
and  it  would  roll  oflFas  water  rolls  from  an  oiled  flag  or  piecje  of  polished 
marble.  Then  I  thought,  as  lye  has  an  affinity  for  oils  and  grease,  I 
would  try  lime-water  and  also  urine,  in  the  proportion  of  first  one-quarter, 
then  one-half;  but  although  each  proportion  and  each  sort  did  some 
good,  they  were  not  satisfactory.  However,  the  insects  did  not  increase 
any,  and  I  dipped  them  every  day,  for  four  days,  and  at  this  writing 
(Jane  15)  there  are  few  to  be  seen.  ^.^.^.^^^  ^^  v^Ui^lt: 
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Ulder  Leaves, — June  7:  made  an  infasion  of  elder  leaves  and  tops, 
weight  i  pound ;  poured  on  two  quarts  of  boiling  water;  set  on  back  of 
range  to  draw ;  time,  two  Lours.  I  had  expected  a  good  result  from  elder, 
as  it  has  long  been  used  by  gardeners  and  farmers,  combined  with  bur- 
dock and  walnut  leaves,  &c.,  as  an  application  against  insects  ;  but  in 
this  case  it  did  not  seem  to  work  well.  I  marked  another  tree,  and  ap- 
plied it  by  dipping  the  ends  of  the  branches.  The  water  rolled  off  a« 
usual,  and  would  not  stick.  I  mixed  a  little  alkaline  lime- water,  but  it 
seemed  not  to  injure  them  in  the  least.  I  noticed  that  the  infusion  was 
nauseous  but  not  bitter.  I  cannot  see  how  it  acts  as  an  insecticide  unless 
by  the  smell.  Some  insects  have  a  great  dislike  to  pungent  and  strong 
smells.  After  tbe  fourth  dip,  which  was  on  the  fourth  da^',  I  despaired 
of  its  doing  any  good  in  this  case,  and  so  tried  my  next  remedy,  which 
was  mandrake  root. 

Mandrake  Root — June  8 :  made  a  decoction  of  mandrake  root,  1  pound ; 
put  in  two  quarts  of  water;  let  it  come  to  a  boil,  and  then  simmer  or 
stew  slowly  for  one  hour.  When  cool  it  tasted  very  bitter  and  was 
rather  dark  colored,  and  I  had  good  hopes  of  it,  in  which  I  was  not  dis- 
appointed. I  applied  it  to  another  young  peach  tree,  and  also  to  a 
young,  six-year  old  cherry  tree,  infested  with  black  Aphides  (Myzus 
ccrasi).  Three  dips  almost  cleaned  them  entirely  from  the  peach  tree^ 
and  also  from  the  cherry  tree,  so  that  the  Ladybug  and  her  larvae  made 
short  work  of  the  few  sickly  ones  that  remained.  I  cannot  account  for 
it,  but  this  wash  seemed  to  take  a  better  hold  of  the  insects,  so  that  the 
Peach  Aphis  would  turn  brown  after  the  second  dip;  and  in  my  subse- 
quent experience  1  found  that  whenever  the  insects  turned  brown  it  was 
a  sure  indication  that  their  time  was  short.  They  would  not  increase 
afterwards,  and  the  Ladybug  larvae  soon  destroy  them.  I  also  tried 
this  remedy  on  rose  bush  Aphis,  with  about  the  same  result. 

Ailanthns. — June  9:  made  an  infusion  of  8  ounces  of  the  leaves  of 
Ailanthus  in  two  quarts  of  water;  let  it  draw  two  hours.  The  liquor  was 
very  dark,  and  the  infusion  sinjilar  to  elder  in  its  effects;  the  water  rolled 
off  and  would  not  adhere  to  the  insects.  An  infusion  of  the  bark  was 
clear,  only  slightly  brown.  I  added  some  lime-water,  for  the  purpose 
mentioned  in  my  first  experiment,  and  also  applied  a  little  fine  dust 
through  a  small  dredging  box.  This  made  the  infusion  adhere  very 
closely,  and  the  Aphides  succumbed  after  the  third  dip.  It  will  be  re- 
membered in  all  these  cases  that  I  made  only  one  dip  each  day,  and 
waited  till  next  day  to  see  its  effects;  then  dipped  again.  No  one  need 
be  surprised  that  these  different  bitter  and  obnoxious  plants  haid  no 
better  effect  on  these  insects  when  I  say  that  I  afterwards  tried  two  of 
the  strongest  vegetable  bitters  we  know — namely,  quassia  and  coloqnin- 
tida,  or  the  colocynth  gourd — with  no  better  effect. 

I  may  here  remark  that  I  bottled  and  labeled  all  those  bitters  for 
other  experiments. 

N.  B. — I  have  since  found  that  the  ailanthus  bar^^cjD[n^(jy^^^^bitter 
principle  very  largely,  but  takes  a  long  time  to  draw.  ^ 
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Stramonium. — June  10:  made  au  infusion  of  6  ounces  of  the  leaves 
and  young  tops  of  Stramonium  in  3  pints  of  water.  Let  it  draw  two 
hours.  When  cool  I  applied  it  as  I  did  the  others,  by  dipping  the  ends 
of  the  branches.  The  liquid  was  not  bitter,  but  I  depended  on  the  effects 
of  the  poisonous  narcotic  principle,  which,  like  its  near  relative,  tobacco, 
it  very  largely  contains.  In  this  I  was  not  disappointed,  for,  although 
it  would  not  adhere  very  closely,  the  Aphides  seemed  to  diminish  and  die 
after  the  third  application ;  and  if  any  scattering  ones  remained  they 
were  soon  eaten  up  or  destroyed  by  their  enemies.  I  should  note  that  a 
few  rose  bushes,  infested  with  Rose  Aphis  {Siphonophora  rosce),  were 
treated  in  a  similar  manner  to  the  peach  and  cherry  leaves,  but  the  lice 
seemed  somewhat  harder  to  kill. 

Alder  Bark. — June  11 :  I  thought  I  would  try  an  infusion  of  alder  bark, 
because  it  contained  the  tanning  principle,  which  is  an  astringent,  and  as 
all  astringents,  whether  vegetable  or  mineral,  are  more  or  less  insect  icidal 
in  their  nature,  I  thought  that  perhaps  it  might  be  of  some  value.  I 
found  it  had  some  effect  as  an  insecticide,  but  as  the  infusion  is  very 
dark,  almost  as  black  as  ink,  and  discolors  the  leaves  a  good  deal,  I 
left  it  off  and  do  not  recommend  it. 

Qxiassia. — June  11:  made  an  infusion  or  extract  of  quassia  chips 
or  bark,  ground  fine.  These  are  made  more  nicely  prepared  than  for- 
merly. Gardeners  know  well  the  i>ower  of  this  bitter,  in  greenhouses 
and  graperies,  in  keeping  down  Green  Fly,  as  they  call  it  (Siplionophora 
viiicola)y  also  Thrips  (Erythroneura)^  and  lied  Spider  (Tetranychus).  1 
poured  two  quarts  of  boiling  water  on  four  ounces  of  quassia.  This 
made  a  strong  infusion  of  a  beautiful  brown  color,  similar  to  the  tea  we 
use  from  the  shops.  1  thought  surely  this  would  kill  at  the  first  dip,  but 
it  did  not,  though  very  bitter.  It  took  three  dips  of  this  strong  liquid 
to  kill  these  Aphides  on  the  Peach,  the  Cherry,  and  the  Rose,  and  then 
there  were  some  stragglers  around,  of  which  I  could  not  be  sure  whether 
they  escaped  from  the  effects  of  the  dipping,  or  came  in  from  other  parts 
of  the  tree  or  rose  bush. 

Coloquintida,  or  Colocynth  Oourd, — June  11 :  this  bitter  principle  I  have 
formerly  used  to  a  limited  extent,  in  greenhouses,  and  have  a  high  opin- 
ion of  its  merits;  but  quassia  being  so  much  cheaper  and  generally 
effective,  I  have  mostly  used  it.  Uowever,  I  procured  an  ounce  of  colo- 
cynth, ground  it  up,  and  put  on  nearly  a  pint  of  boiling  water,  and  drew 
it  as  tea.  It  is  very  powerful  as  a  bitter,  but  it  took  three  dips  to  erad- 
icate the  Aphides  from  the  rose  bush,  peach,  and  cherry  trees. 

Further  Experiments. — Monday,  June  15:  went  out  a  short  distance  in 
the  country,  about  one  mile  east  of  Trenton,  to  the  lands  occupied  by  Mr. 
James  McGrath,  who  is  an  extensive  cabbage-grower,  and  got  liberty  to 
make  some  tests  with  a  view  to  preventing  the  cut- worm  from  injuring 
the  young  cabbages.  I  had  previously  learned  that  he  was  going  to 
plant  on  this  day.    Was  allotted  a  piece  to  experiment  on,  that  contained 
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60  plants  to  each  row.    I  poured  on  the  stems  and  lower  ends  of  the 
leaves  of 

Row  No.  1:  Mandrake  infusion  ; 
Row  No.  2:  Elder  infusion; 
Row  No.  3:  Stramonium  iufusion; 
Row  No.  4:  Ailanthus  infusion; 
and,  Tansy  being  plentiful  on  the  place,  I  made  a  strong  infusion  of  it, 
and  wetted  over  1,000  plants  which  were  to  be  planted  on  another  part 
of  the  lot.    I  also  made  a  solution  of 

Alum,  2  ounces  to  1  pint  of  water ; 
Niter,  2  ounces  to  1  pint  of  water; 
Saleratus,  4  ounces  to  1  pint  of  water; 
Lime  water,  4  ounces  to  one  quart  of  water; 
and  applied  these  strong  liquids  to  rows  5,  6,  7,  and  8,  which  together 
made  9  tests  or  experiments. 

I  did  not  examine  these  for  results  till  June  29.  The  Tansy  seemed 
to  show  the  best  results,  and  I  could  only  find  4  plants  eaten  off  by  cut- 
worms. 

The  saleratus  had  been  strong,  and  killed  several  plants,  and  I  could 
not  pronounce  any  of  the  other  experiments  entirely  successful. 

Mr.  McGrath  had  lost  many  plants  in  this  lot  of  about  four  acres  by 
cut- worms  during  the  last  two  weeks. 

June  17:  tried  the  efl'ect  of  infusion  of  Ailanthus,  Tansy,  Elder,  and 
mandrake,  sprayed  on  with  a  brush  by  drawing  the  hand  lightly  over 
the  brush  till  all  the  leaves  were  wetted.  These  did  not  give  very  sat- 
isfactory results,  though  partially  effective.  Next  day,  I  thought  I  would 
assist  them  with  some  cheap  ijowders.  I  procured  some  gas  lime,  and 
sifted  it;  and  also  made  a  powder  of  gastar  and  lime,  then  sifted.  This 
last  was  composed  of  J  ounce  of  tar  to  1  pound  of  lime.  I  also  made  a 
preparation  of  quicklime,  well  sifted.  After  spraying  the  vines,  and 
making  a  number  for  each  experiment,  I  proceeded  thus — 

No.  1.  Elder  leaves,  followed  by  a  dusting  of  gashouse  lime. 

No.  2.  Stramonium,  followed  by  a  dusting  of  tar  lime. 

No.  3.  Mandrake,  followed  by  a  pure  lime  dust. 

No.  4.  Tansy  water,  followed  by  pure  lime  dust. 

No.  6.  Ailanthus  leaves  tea,  followed  by  gas-house  lime. 

No.  C.  Ailanthus  leaves  tea,  followed  by  tar  lime. 

No.  7.  Ailanthus,  followed  by  pure  lime. 

No.  8.  Lime  water  alone,  as  a  thin  whitewash. 

No.  9.  Niter  water  alone,  2  ounces  to  I  pint  of  water. 

No.  10.  Alum  water  alone,  2  ounces  to  1  pint  of  water.    . 

No.  11.  Saleratus,  4  ounces  to  1  pint  of  water. 

No.  12.  Gas  lime  and  pure  lime,  mixed  in  equal  quantities. 

No.  13.  Tar  lime  alone. 

No.  14.  Pure  lime  alone.  r^ i^ 

I  had  never  seen  potato  vines  more  thickly  covereii^ with  bugs  than 
these  were  when  I  commenced  with  them,  owing  to  the  fact  of  the 
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owner  having  removed  to  the  other  side  of  the  city,  and  not  having  time 
to  attend  to  them.  On  Saturday,  June  20,  there  were  no  bugs  there. 
I  did  not  see  them  again  till  June  28,  then  I  saw  only  5  bugs  on  the  lot. 
I  have  given  them  another  sprinkling  of  tar  lime  since  then,  and  there 
is  not  a  bug  to  be  found.  I  am  sure  they  never  got  a  particle  of  Paris 
green.*  As  many  persons  have  an  objection  to  putting  Paris  green  on 
potatoes,  I  can  recommend  a  dead  shot  made  of  one  pint  of  gas  tar  to 
1  peck  of  lime  as  an  effectual  remedy  against  potato  bugs. 

JW/y  15, 1885. — As  you  directed,  I  have  continued  through  this  month 
to  make  experiments  with  the  six  vegetable  substances  you  advised, 
namely,  Ailanthus,  Tansy,  stramonium,  Elder,  mandrake,  and  tomato. 

Before  I  proceed  further,  I  wish  to  say  that  during  the  fore  part  of 
this  month  I  succeeded  in  cleaning  a  few  hop  vines  in  my  yard  and 
those  of  some  of  my  neighbors  from  two  species  of  a  destructive  cater- 
pillar, and  also  a  species  of  Goreus  or  Stink  Bug,  which  was  doing  much 
harm  by  sucking  and  killing  the  leaves  of  the  vines.  I  herewith  send 
specimens  of  the  bug  and  the  caterpillar.t  I  made  a  powder  of  gas  tar 
and  lime,  which  soon  cleared  the  vines  of  every  insect,  and  now  there  are 
none  to  be  found  on  them.  I  find  this  powder  is  good  also  for  every 
species  of  Plant-louse. 

July  6. — Collected  these  leaves  and  plants,  and  made  strong  infu- 
sions. First  tried  them  on  the  Cabbage  Cut- worms,  by  burying  a  worm 
one-half  inch  deep  and  within  1  or  2  inches  of  each  cabbage  plant,  wet- 
ting them  thoroughly  with  each  liquid,  and  labeling  each  one.  At  the 
same  time  I  tried  Hansen  &  Smith's  Pinoleum,  diluted  with  25  parts  of 
water.  Next  morning,  when  I  went  to  examine  my  plants,  I  found  the 
worms  had  all  moved  away  but  one ;  this  one  had  been  wetted  with 
tansy,  was  curled  up  in  the  usual  way,  and  apparently  in  good  health. 
It  was  evident,  however,  they  did  not  like  their  situation,  for  only  one 
ventured  to  cut  his, plant,  and  that  was  the  one  wetted  with  elder;  he 
was  also  gone. 

I  next  tried  the  effect  of  these  infusions  on  the  Jumping  Flea-beetle 
{Haltica),  on  Early  Dutch  cabbages.  Most  of  them  proved  very  good,  but 
were  most  effectual  when  followed  by  a  dusting  of  lime  powder  or  plaster. 

The  liquid  adheres  better  after  the  garden  syringe  than  the  watering 
pot.  Infusions  of  ailanthus  leaves  and  also  of  stramonium  I  have  used 
in  former  years  for  this  and  green  fly  and  cabbage  lice  with  good  effect,  but 
they  were  mostly  followed  by  a  dusting  of  lime  in  fine  powder.  I  would 
remark  just  here  that  tobacco  dust,  lime  powder,  plaster,  ashes,  or  soot 
well  mixed  with  five  or  six  times  its  bulk  of  charcoal  dust,  or  in  fact  any 
other  dust,  will  effectually  keep  off  the  Jum  ping-bug,  if  the  ground  around 
the  plants  be  kept  vStirred;  and  here  is  where  many  fail  in  applying  these 
powders ;  they  do  no(  seem  to  be  aware  that  it  is  necessary  to  stir  the 

*I  should  note  that  the  saleratuB  was  too  strong,  and  killed  part  of  the  leaves  of 
the  i>otatoe8  as  well  as  the  hugs.  ti^ed  by  VjiJOy  It^ 

t  These  insects  were  Agrotis  maUfida,  Arotia  virgimoa,  and  Coreus  tri$ii9»—C.  YrU, 
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groand  often  aroand  the  plants.  If  a  field  of  tnmips  or  a  bed  of  cab- 
bages, when  just  coming  over  the  gronDd,  be  only  lightly  stirred,  by 
drawing  a  garden  rake  over  the  plants,  along  close  to  the  rows,  there  will 
be  very  little  if  any  powder  required,  but  this  must  be  done  often  to  keep 
down  this  bug;  and  in  this  the  secret  of  saving  the  crop  lies,  of  which 
few  seem  to  be  aware.  These  bugs  seem  to  breed  in  and  come  from  the 
ground  around  the  plants,  but,  it  seems,  cannot  generate  if  the  ground  be 
kept  frequently  stirred.  This  I  have  proved  to  my  entire  satisfaction  ; 
and  when  the  ground  cannot  be  stirred,  all  of  the  above  powders  will 
often  fail. 

I  next  tried  the  effect  of  these  infusions  on  cabbage  lice  (AphU  bras- 
aicce)  on  about  200  plants.  Here,  again,  I  found  it  was  essential  to  fol- 
low with  the  lime  powder,  for  although  these  washes  killed  some  and 
stunned  most  of  the  others,  yet  it  had  not  the  powerful  effect  of  the  lime 
powder.  This,  as  far  as  I  have  gone,  has  proved  effectual,  and  I  think  if 
put  on  in  time  will  keep  down  this  pest  altogether. 

During  this  month  1  have  also  been  trying  to  find  out  something  to 
prevent  the  Cut- worm  from  injuring  cabbages  after  being  planted.  I 
have  tried  soft  soap  and  tobacco  water  separately  and  combined,  as  a 
dii>,  also  Hansen  &  Smith's  Pinoleum  in  12  times  its  volume  of  water- 
They  were  all  too  strong  and  killed  many  of  the  plants  at  first.  Noth- 
ing daunted,  I  tried  again,  at  least  the  soap  and  tobacco.  Infused  two 
ounces  of  tobacco  stems  in  one  quart  of  water,  as  a  dip  for  the  stems 
and  lower  ends  of  the  leaves.  Also  made  a  suds  of  one  teaspoon tul  of 
soft  soap  to  one  pint  of  water.  With  each  of  these  I  wetted  25  cabbage 
plants,  and  placed  a  Cutworm  in  tbe  ground  near  the  stem  of  each. 
This  was  done  a  week  since,  and  I  have  had  none  of  these  cut  yet,  and 
they  continue  to  be  cut  in  a  field  of  14  acres  near  by.  The  owner  has 
only  saved  this  lot  of  cabbages  by  keeping  boys  constantly  searching  for 
and  killing  the  grubs  around  the  plants  and  occasionally  transplanting. 
I  also  tried  a  plan  of  former  days,  by  putting  a  little  freshly  slacked 
sifted  lime  around  115  plants,  with  this  exception,  that  in  order  to  make 
the  test  good  I  buried  12  Cut- worms,  about  one-half  inch  deep,  and  from 
one  to  two  inches  from  the  stems  of  each  of  a  dozen  plants.  I  have  seen 
them  every  day  for  more  than  a  week,  and  I  have  not  found  one  plant  cut 
yet.  I  havealso  tried  the  effect  of  these  infusionson  the  Slug(/Sei(?»(frm),  a 
small  soft-bodied  caterpillar  I  found  on  pear  and  cherry  trees.  Syringed 
the  branches,  and  wetted  them  well.  The  stramonium  water  was  the 
most  powerful ;  seemed  to  kill  at  once,  but  next  day  I  found  many  yet  on 
the  leaves.  I  then  gave  them  a  dusting  of  lime  powder,  and  that  com- 
pletely banished  them. 

I  formerly  used  a  powder  of  ailanthus  and  also  of  stramonium 
leaves  to  eradicate  this  pest  from  fruit  trees,  but  of  late  years  I  find 
lime  powder,  well  sifted  and  dusted  on,  involves  less  labor,  and  is  a  most 
effectual  remedy  against  this  pest. 

I  find  cabbage-growers  in  general  make  a  great  mistak^^  by^plant* 
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ing  too  deep.  They  put  nearly  all  the  stem  into  the  ground ;  this  gives 
eany  access  to  the  Gut-worm  to  destroy  the  heart  of  the  cabbage;  they 
would  do  much  better  not  to  plant  so  deep,  especially'  the  late-grown 
kinds,  as  the  hard  stem  is  loss  liable  to  be  cut  than  the  heart  of  the 
cabbage. 

July  31, 18S5. — In  your  favor  of  the  17th  instant  you  requested  me  to 
continue  my  experiments  as  heretofore  with  infusions  of  Tansy,  Ailan- 
thus,  stramonium.  Mandrake  root.  Elder,  and  tomato  leaves,  in  order 
t<>  give  a  definite  answer  as  to  which  may  be  of  value  as  an  insecticide 
and  which  are  worthless.  I  beg  leave  to  say  I  have  gone  to  work  very 
willingly  to  try  to  answer  this  important  question,  and  made  tests  on 
various  insects. 

As  most  of  the  above  i)lants  are  now  easily  procured,  I  made  infusions 
in  large  quantities,  but  of  about  the  same  strength  as  heretofore.  1  find 
it  is  better  to  let  these  leaves  dry  two  or  three  days  before  the  infusions 
are  made.  These  liquids  seem  also  t/O  gain  strength  by  age.  At  a  week 
or  ten  days  old  they  are  much  stronger  than  when  first  made.  One 
pound  weight  of  the  partially  dried  leaves  to  one  gallon  of  water  makes 
a  good  wash.  I  first  tried  the  relative  value  of  these  infusions  on  some 
brown  and  yellow  hairy  caterpillars,  the  larvae  of  a  Bombycid  moth 
{Aretm  virginwa\  IJ  to  2  inches  long,  which  had  been  very  x)lent>'  in 
this  locality,  on  the  Sunflower.  I  marked  a  certain  number  of  plantsibr 
each  test,  and  sprayed  and  wetted  both  sides  of  each  leaf  thoroughly. 
They  all  coiitinued  to  eat  the  leaves  after  this  as  before;  but  with  those 
sprayed  with  ailanthus,  stramonium,  and  mandrake  not  nearly  so  raven- 
ously— they  seemed  rather  dainty  in  their  biting. 

Next  day  I  wetted  again  as  before,  with  about  the  same. result;  but 
when  I  wetted  the  worms  thoroughly  with  stramonium  they  fell  ofl*  and 
crawled  away,  and  seemed  not  to  ascend  the  plant  any  more. 

Then,  in  order  to  satisfy  myself  as  to  the  merits  of  the  dift'erent  liquids, 
I  collected  a  number  of  these  cateri)illars  and  placed  them  in  six  groups, 
on  a  short  piece  of  board.  I  wetted  them  all  over  equally.  They  were 
all  able  to  crawl  out  of  their  bath  ;  but,  when  I  pushed  them  back  and 
wetted  their  heads,  they  did  not  get  out  again  from  either  mandrake, 
ailanthus,  or  stramonium.  The  others  crawled  out  of  several  wettings ; 
but  these  remained  on  the  board,  and  were  dead  next  day. 

About  the  middle  of  the  month  I  sowed  a  patch  of  white  turnips  in 
drills,  for  the  purpose  of  testing  these  liquids  on  the  Turnip  Fly  {Raltica), 
They  were  up  in  about  four  days.  I  commenced  wetting  them;  not  all, 
but  part  of  each  of  six  rows.  1  found  it  was  necessary  to  wet  them  every 
day  for  a  week,  and  afterwards  two  or  three  times,  before  they  got 
ahead,  in  order  to  keep  down  this  pest ;  and  where  1  did  not  wet  them 
they  were  all  eaten  ott*  in  about  seven  or  eight  days,  and  I  comld  not 
say  positively  which  of  these  liquids  was  the  best. 

I  tried  these  infusions  also  on  the  Grape-vine  Thrips,  on  an  outdoor 
arbor,  and  both  sides  of  the  leaves  had  to  be  wetted.    In  this  case  the 
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stramonium  and  tansy  seemed  the  best,  but  tbe  leaves  had  to  be  well 
drenched  twice,  and  in  some  cavse-s  three  times,  before  the  insects  forsook 
them  or  were  all  killed. 

I  have  also  tried  the  effects  of  these  washes  on  the  Cabbage  Tjous^* 
(Aplm  braMiGw).  These  se^m  easier  killed  now  than  about  the  be^^in 
ning  of  this  month.  Each  liquid  seems  to  have  a  better  hold  of  them 
than  at  first,  and  two  applications  killed  them  all  on  every  heail  to 
which  these  washes  were  applied.  I  sprayed  12  heads,  two  to  e.acli 
liquid  used. 

I  also  tried  the  power  of  these  infusions  on  some  cucumber  vine^^,  to 
see  what  effect  they  would  have  on  the  Striped  Cucumber  Beetle  {Gak 
rvea)j  and  find  that  unless  these  washes  are  very  plentifully  applied  thev 
will  have  but  little  effect  on  this  bug. 

On  the  24th  of  this  month  I  procured  six  Cabbage  Cut- worms,  and  pnt 
one  near  the  stem  of  each  of  six  cabbage  plants,  and  placed  it  alK)nt 
one  inch  under  ground.  I  then  placed  a  common  tomato  can  over  each 
plant  and  sunk  it  in  the  earth  about  one-half  its  depth.  I  had  pn»vi 
ously  cut  off  both  ends  smoothly  with  a  pair  of  scissors ;  then  about 
one-half  pint  of  liquid  was  poured  into  the  can  around  each  plant,  and 
this  wetted  the  ground,  I  should  say,  about  three  inches.  The  follow 
ing  night  the  plant  wetted  with  elder  was  cut  off  by  its  worm,  and  the 
fourth  night,  the  28th  instant,  another,  marked  "Ailanthus,"  was  cat; 
but  since  then  no  more  have  been  cut. 

My  object  in  this  experiment  was  to  find  out,  if  possible,  the  real 
vjilne  of  each  of  these  infusions  as  a  preventive  to  the  Cut- worm ;  for  if 
some  will  not  cut  at  all,  after  being  starved,  as  it  were,  in  prison,  I  think 
that  wash  may  be  depended  on. 

These  infusions  have  been  taken  on  their  merits  alone,  and  I  do  sav 
they  all  have  some  good  properties  as  insecticides.  I  do  not  think  mncb 
in  general  of  tomato  leaves,  nor  Elder  alone ;  nor  do  I  think  Mandrake 
will  ever  become  popular,  from  the  fact  of  the  extra  labor  and  difficulty 
of  collecting  and  preparing  it.  Tnp^y,  Ailant.hiis^  and  stramonium  are 
the  best,  in  my  opinion,  and  of  these  three  stramonium  stands  the  high 
^"st-iji  uiy  estimation. 

I  have  to  thank  Professor  Riley  very  much  for  assistance  rendered 

in  determining  the  spe^des  of  many  insects  in  these  and  manj'  otlier 

tests  performed  by  me. 

Most  respectfully, 

THOMAS  BENNETT. 
Professor  C.  V.  IUley, 

EntomologiHtj  &c. 
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INTRODUCTION. 

This  balletin  contains  all  of  the  reports  from  the  Agents  of  the  Divis- 
ion for  the  season  of  1886  with  the  exception  of  those  from  Mr.  Ooquil- 
lett  and  Mr.  Eoebele  on  remedies  for  the  Cottony  Casbion-scale  of 
California  {Icerya  purckasi  Maskell)^  that  of  Mr.  Webster  on  insects 
affecting  grains^  which  will  be  published  in  the  Annual  Beport  of  the 
Department,  and  that  of  Mr.  Ashmead  on  insects  injurious  to  garden 
crops  in  Florida,  which  is  reserved  for  the  next  bulletin. 

Mr.  Bruner's  report  on  locusts  in  Texas  during  the  spring  of  1886  is 
interesting  in  its  local  bearing  and  from  the  similarity  of  this  outbreak 
of  non-migratory  or  partially  migratory  si>ecies  in  the  far  Southwest  to 
that  in  the  extreme  Northeast  described  in  our  Annual  Beport  for 
1883. 

Miss  Murtfeldt's  notes  from  Missouri,  Mr.  Alwood's  report  on  some 
injurious  insects  from  Ohio,  and  Mr.  Bruner's  report  on  Nebraska  in- 
sects are  simply  short  accounts  of  the  prominent  injurious  insects  of 
this  particular  season  in  their  respective  localities.  Dr.  Packard's 
fourth  report  on  insects  injurious  to  forest  and  shade  trees  contains  an 
account  of  a  new  and  important  enemy  of  spruce  cones,  and  consider- 
able matter  which  is  new  and  of  interest  both  from  the  entomological 
and  from  the  forestry  standpoints. 

Mr.  Webster's  experiments  upon  the  effect  of  the  puncture  of  certain 
plant-bugs  were  undertaken  with  a  view  of  settling  the  disputed  ques- 
tion as  to  whether  these  punctures  are  poisonous.  The  experiments  in 
the  main  prove  such  a  poisonous  effect,  and  1  may  here  state,  without 
going  into  a  general  discussion  of  the  subject,  that  while  in  Columbus, 
Ohio,  in  May,  1886, 1  found  the  immature  forms  of  Poecilocapsus  4-iH^ 
iatus  blighting  the  young  shoots  of  both  Gooseberry  and  Currant,  and 
that  in  this  case  the  poisonous  nature  of  the  puncture  was  unmistak- 
able. The  punctured  shoots  were  without  exception  blasted  and  dis- 
torted. 

Mr.  Alwood's  tests  with  insecticides  upon  garden  insects  were  under- 
taken as  a  continuation  of  those  recorded  in  Bulletin  No.  11  of  the  di- 
vision, and  will  be  of  interest  both  on  account  of  the  new  locality  and 
on  account  of  several  new  substances  experimented  with. 
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The  apicaltaral  notes  from  Mr.  McLain  form  a  portion  only  of  his 
report  for  the  season  of  1886,  and  were  excluded  from  the  annaal  re- 
port for  want  of  space.  The  portion  on  bees  vs.  fruit  is  in  the  main  an 
account  of  a  repetition  of  the  experiments  detailed  in  the  Annual  Report 
for  1885.  The  results  are  corroboratory,  but  not  absolutely  conclusive 
of  the  inability  of  bees  to  injure  fruit,  in  that  the  conditions  were  not 
varied  sufficiently  and  that  the  fruits  were  substantially  the  same  kinds 
as  used  last  year. 

C.  Y.  E. 
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EEPOBT  ON  LOOFSTS  IS  TEXAS  DTTErNG  THE  SPRING  OF 

1886* 

By  Lawrenob  Bbuneb,  Special  Agent 

LETTER  OF  TRANSMITTAL. 

8iR :  Herewith  is  snbmitted  a  brief  report  of  a  trip  to  Washington  Gonnty,  Texas, 
and  sorroanding  regions,  made  under  your  instructions  for  the  purpose  of  investigat- 
ing the  locust  plague  of  that  section  and  reporting  upon  the  same. 

Tou  will  see  from  my  notes  and  the  specimens  which  accompany  the  report  that  the 
chief  si>ecies  causing  the  damage  is,  as  you  supposed,  not  Melanoplm  spretua  but  M. 
differeniialia  or  a  closely  allied  form ;  and  that  it  can  be  much  more  easily  handled 
than  can  the  migratory  locust  of  the  Northwest. 

Immediately  upon  the  receipt  of  your  letter  (April  16)  containing  the  instructions, 
I  arranged  to  leave  by  the  first  train  (April  17).  Arriving  in  Houston  on  the  20th 
and  making  all  necessary  preliminary  arrangements,  Dr.  Flewellen  and  myself  pro- 
ceeded the  next  morning  to  the  seat  of  trouble,  which  was  reached  late  in  the  after- 
noon of  that  day. 

Upon  examination  myriads  of  the  young  locusts  were  found  on  the  plantation  of 
the  doctor's  brother,  M^j.  J.  P.  Flewellen.  These  were  chiefly  confined  to  the  edges 
of  the  fields  and  along  the  ravines  where  they  had  congregated  upon  the  weeds. 

After  spending  a  few  days  in  experimenting  with  poisons  and  other  agencies  for 
killing  them,  I  returned  to  Houston  for  mail  containing  any  possible  further  instruc- 
tions. From  here  I  went  to  Galveston,  where  I  wrote  a  short  communication  for  the. 
^tftrt,  giving  remedies  and  urging  co-operation  in  the  efforts  in  destroying  the  plague. 
A  copy  of  this  article  accompanies  the  report. 

*  Our  attention  was  called  to  the  locust  visitation  in  Washington  County,  Texas, 
in  March  of  the  present  year  by  a  letter  received  from  Dr.  R.  T.  Flewellen,  of  Hous- 
ton, which  reads  as  follows : 

Washington  County,  Texas, 

March  22, 1886. 

Dear  Sir  :  This  and  many  other  localities  of  Texas  had  the  crop  of  corn  and  cot- 
ton destroyed  bv  grasshoppers,  and  I  herein  send  vou  a  small  paper  box  of  eggs  taken 
from  the  ground  to-day  for  your  examination.  This  locality,  4  miles  south  or  the  old 
town  of  Washington  on  the  Brazos  River,  lost  not  less  than  20,000  bushels  of  corn 
and  about  2,000  bales  of  cotton  by  the  ravages  of  the  pest,  and  judging  from  the  vast 
quantities  of  eggs  seei\  to  hatch,  the  destruction  of  last  will  be  repeated  this  year 
unless  timelv  aid  comes  to  the  relief  of  the  unfortunate  planter.  Hence  this  appeal 
to  you.  It  IS  hoped  that  you  will  send  some  expert  of  your  department  to  this  imme- 
diate localily  to  learn  the  habits,  species,  and  correct  classification  of  the  insect,  and 
inaugurate  some  means  for  their  destruction,  for  if  not  arrested  this  locality  is 
doomed. 


R.  T.  FLEWELLEN. 


Very  truly. 

Prof.  C.  V.  Riley. 
Washington,  D,  C. 

We  accordingly  had  Mr.  Bruner  visit  the  region  in  question  with  instructions  to 
learn  what  he  could  concerning  the  extent  of  li\]ury,  the  species  concerned  and  their 
habits,  and  to  experiment  with  such  remedies  as  would  aid  the  planters  in  saving  the 
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After  leaving  Galveeton  I  visited  various  localities  surroundiiig  the  immediate  re* 
gion  infested  to  ascertain  the  exact  area  oyer  which  the  locusts  had  hatched  in  injn- 
rioos  nnmhers,  therehj  anticipating  your  orders  of  April  29,  which  reached  me  at 
Austin  on  the  5th  of  May.  From  Austin  I  returned  to  the  plantation  of  Mr.  Fiew- 
ellen  in  order  to  ascertain  how  the  warfare  was  progressing  in  that  neighborhood, 
and  what  the  prospects  were  for  the  production  of  a  crop  this  year.  Upon  my  arrival 
I  found  a  decided  reduction  in  the  number  of  hoppers,  and  a  correspondingly  brighter 
and  more  hopeful  feeling  among  the  planters  of  the  stricken  area.  I  also  learned  of 
another  locust  that  appeared  to  be  increasing  very  rapidly  among  the  forests  of  post 
oak  lying  between  the  towns  of  Washington  and  Brenham.  This  very  likely  will  prove 
to  be  an  undescribed  species,  belonging  somewhere  between  the  genera  MelanopUis 
and  Aoridium, 

After  sperding  several  days  in  this  locality,  I  returned  to  my  home  at  West  Pointy 
where  I  arrived  on  the  14th  of  the  month. 
Very  respectfullyi 

LAWEENCE  BRUNEB. 

Prof.  C.  V.  EiLBY, 

U,  S,  JSnUmologUtf  Woihington,  D.  C. 

I  visited  the  region  indicated  in  Dr.  Flewellen's  letter  of  March  22, 
arriving  there  on  the  evening  of  April  21,  to  find  that  the  yonng  had 
already  hatched  and  were  then  nearly  or  quite  three  weeks  old.  Upon 
examination  but  few  of  these  were  found  scattered  over  the  cultivated 
fields,  while  the  majority  of  them  were  still  confined  to  the  weed  patches 
at  the  outer  edges  in  ravines,  along  <Hurn  rows"  and  in  fence  comers* 
That  evening,  after  a  short  consultation  with  the  neighboring  planters, 
it  was  decided  that  immediate  warfare  begin,  as  no  time  should  be  lost 
if  advantage  was  to  be  taken  of  the  position  which  the  enemy  occupied* 
Accordingly,  early  the  following  morning,  a  team  was  dispatched  to  town 
for  poisons  and  other  munitions  of  war.  While  some  present  favored 
poisoning,  others  opposed  this  mode  of  warfare  as  dangerous  and  im- 
practicable; but,  as  they  could  suggest  no  substitute,  it  was  finally 
agreed  that  poisoning  should  be  tried.  This  was  agreed  upon  chiefly 
because  all  were  supplied  with  the  apparatus  necessary  for  its  applica- 
tion, and  were  accustomed  to  its  use  in  fighting  the  Cotton  Worm  {AleHa 
xylina).  I  also  proposed  the  use  of  coal  tar  and  kerosene  pans,  and 
ordered  the  material  for  the  construction  of  a  trial  machine.  The  fol- 
lowing morning  we  started  out  over  the  plantation  of  Major  Flewellen 
on  a  tour  of  inspection,  only  to  find  the  majority  of  the  eggs  ahready 
hatched  and  the  young  locusts  in  their  second  and  third  stages.  After 
digging  for  several  hours  and  finding  but  a  couple  of  unhatched  eggs 
and  no  egg  parasites,  it  was  decided  to  devote  the  future  to  the  destruc- 
tion of  the  larvse  before  they  began  spreading  over  the  crops,  notwith- 
standing the  fact  that  you  wished  me  especially  to  devote  much  of  my 
time  in  digging  for  egg  parasites. 

By  careful  inquiry  from  old  citizens  I  learned  that  ever  since  the  war- 
times grasshoppers  have  occasionally  appeared  in  unusual  numbers  at 
isolated  localities  throughout  portions  of  Central  Texas,  and  especially 
in  the  immediate  neighborhood  at  present  overrun.    When  this  was 
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the  case,  crops  invariably  suflFered  to  a  lesser  or  greater  extent  from 
their  depredations.  These  visitations  were  so  limited  in  extent  and 
inconspicuous  in  their  nature  that  but  little  attention  was  paid  them 
at  the  time.  There  were  other  insect  enemies  that  were  attracting  no- 
tice and  required  the  attention  of  the  planters,  whose  chief  crop  had 
been  cotton.  The  Cotton  Worm  {AUtia  xylxna)  had  so  increased  in 
numbers  as  almost  to  render  the  growing  of  cotton  an  impossibility; 
but,  owing  to  the  perseverance  of  those  interested,  that  insect  has  at 
last  been  reduced  to  such  an  extent  as  to  be  under  control.  Uutil 
within  the  past  three  years  these  grasshopper  or  locust  depredations 
escaped  i)opular  notice  (save  during  the  visitation  in  the  Fall  of  1876 
of  the  migratory  species).  Since  this  time,  however,  their  increasing 
numbers  and  frequent  damage  to  crops  have  been  too  great  to  be  over- 
looked even  by  the  most  unobserving.  They  have  appeared  at  widely 
separated  localities,  and  although  not  committing  general  injury  are 
known  to  have  eaten  away  several  of  the  outside  rows  of  cotton  and 
corn  in  fields  bordering  waste  lands  and  ravines  grown  up  with  weeds 
and  other  rank  vegetation.  TSot  until  last  year,  however,  did  the  plague 
reach  such  a  magnitude  as  to  cause  alarm )  and  this  only  after  the 
total  destruction  of  crops  upon  plantations  situated  in  different  locali- 
ties and  in  adjoining  counties. 

Eeferring  to  notes  taken  while  in  the  field,  I  find  the  following  re- 
marks :  "  There  appear  to  be  several  species  of  the  locusts  which  are 
causing  the  trouble  here,  and  all  seem  to  have  had  similar  egg-laying 
habits.  In  looking  about  I  find  the  larvae  of  MeUmoplus  differentialis 
or  M.  rohustuSj  M,  angustipennis,  M.  atlaniSj  and  Acridiumfronialis.  The 
last  three  species  are  in  about  equal  numbers,  while  those  of  the  first 
are  by  far  the  most  numerous,  and  this  is  the  only  one  which  is  charged 
with  last  year's  depredations.  I  am  not  quite  positive  whether  the  large 
species  is  M.  differentialia  or  M.  robvstusy  as  these  two  species  are  very 
nearly  related,  and  I  have  never  seen  authentic  larvae  of  the  latter. 
To-day  (April  23)  I  found  an  old  specimen  of  a  male  robustuSy  and  was 
assured  that  it  was  one  of  the  genuine  offenders,  while  yesterday  the 
femora  of  differentialis  were  pointed  out  to  me  as  having  belonged  to 
*the  very  kind'.'' 

During  my  sojourn  in  the  infested  region  I  observed  M,  atlanis,  fully 
fledged,  quite  frequently,  while  walking  about  the  fields,  while  others, 
with  those  of  M.  angustipenniSy  were  still  in  the  pupal  stage.  These 
latter,  with  those  of  Acridium  frontalis j  were  exceedingly  common,  and 
together  nearly  or  quite  equaled  in  number  those  of  the  larger  species. 
These  three,  while  not  always  mingled  with  the  former,  were  generally 
to  be  found  with  them ;  especially  was  this  the  case  upon  rather  damp 
ground  at  the  edges  of  ravines  and  grass  patches,  and  also  in  fields  of 
small  grain. 

While  the  Eocky  Mountain  or  Migratory  Locust  prefers  rather  solid 
soil  upon  somewhat  elevated  open  fields  and  closely  grazed  pastures  for 
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depositing  its  eggs,  all  of  these  speoies  now  infesting  Central  Texas  ap- 
pear to  find  more  suitable  conditions  among  rank  lierbage  for  the  dep- 
osition of  their  eggs  and  sabsequent  development  of  the  yonng  larvse. 
The  large  species  especially  finds  the  protected  roots  of  grasses  and 
com  best  adapted  to  the  sheltering  of  its  eggs,  and  almost  invariably 
selects  the  varieties  which  grow  in  clumps  for  this  purpose.  In  digging 
I  have  found  as  many  as  8  or  10  egg-pods  inserts  among  the  root-stalks 
of  a  single  clump  of  grass.  Possibly  the  sheltered  nature  of  these  eggs 
protects  them  from  the  numerous  parasites  which  attack  those  of  the 
Migratory  and  other  species  which  deposit  in  the  unprotected  ground. 
It  is  ass^iM  by  different  persons  in  this  region  that  the  present  species 
lays  an  average  of  150  eggs  to  the  pod,  which,  judging  firom  the  frag- 
ments of  egg-shells  found  by  digging,  is  nearly  correct;  at  any  rate  the 
estimate  is  not  too  high.  ISgg-depositing  with  this  species  commences 
rather  later  than  with  some  of  the  other  representatives  of  the  genus, 
but  just  at  what  date  I  did  not  learn.  There  is  but  a  single  pod  formed 
by  an  insect,  the  entire  complement  of  eggs  being  deposited  at  once. 

The  larv»  commence  hatching  during  the  latter  pait  of  March  and 
continue  to  appear  up  to  the  middle  of  April,  according  to  the  forward- 
ness or  backwardness  of  the  season.  Wet  warm  weather  favors  the 
hatching,  while  dry  weather  rather  retards  the  process.  The  young 
molt  five  times,  at  intervals  of  from  12  to  20  days,  according  to  the  con- 
dition of  the  weather.  Dry  weather  with  hot  days  retards,  while  damp 
or  wet  weather  favors  this  process  among  insects  by  keeping  the  ezn- 
visB  pliable  during  molting,  as  well  as  in  fiimishing  the  necessary  moist- 
ure required  in  growth.  The  winged  or  mature  insects  appear  about 
the  middle  of  July  or  a  little  earlier  and  begin  to  couple  soon  afterward, 
thus  completing  the  cycle. 

Their  mode  of  attack  does  not  differ  greatly  from  that  of  M.  spretusj 
save  in  that  the  latter  begin  upon  the  crops  immediately  after  hatching, 
while  these  species  do  not.  They  wait  until  they  are  from  three  to  four 
weeks  old  before  venturing  far  from  the  places  of  hatching.  Like  that 
species  they  have  the  habit  of  huddling  together  upon  plants  and  among 
grasses  and  debris  during  cool  nights  and  on  cloudy  days.  This  appears 
to  be  a  trait  common  to  all  insects  when  present  in  large  numbers,  and 
must  be  the  result  of  some  special  instinct.  When  about  half-grown  the 
larvsB  become  pretty  well  scattered  over  the  fields  and  do  not  hop  back 
to  the  weed  patches  on  the  outskirts  in  the  evening,  as  they  do  while 
younger  and  when  first  beginning  their  attacks  upon  the  crops.  The 
molting  is  the  same  as  with  other  locusts,  and  need  not  here  be  rede- 
scribed.  The  grown  hoppers  do  not  migrate  by  flight,  but  do  sometimes 
move  in  concert  in  certain  directions  by  jumping.  This  can  hardly  be 
termed  migration,  since  the  change  of  location  is  merely  performed  for 
the  purpose  of  obtaining  food,  while  the  act  of  migrating  is  towards  ob- 
taining more  decided  results.  When  feeding  they  can  be  driven  like 
other  locusts,  and  this  trait  in  their  nature  has  been  taken  advantage 
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of  at  different  times  and  by  many  of  the  planters  as  a  means  of  partial 
protection  to  the  crops. 

It  is  sometimes  qnite  a  difBcolt  matter  to  account  for  the  rapid  in- 
crease of  certain  insects  during  a  series  of  seasons  that  for  years  before 
have  scarcely  appeared  in  numbers  sufftcient  to  be  noticed.  However 
true  this  assertion  may  be,  I  think  the  rapid  increase  in  the  present  in- 
stance can  be  readily  accounted  for,  and  has  its  direct  causes  partly  in 
the  negligence  of  the  planters  over  the  area  now  suffering  and  partly 
through  other  and  indirect  but  favoring  circumstances.  It  has  already 
been  ascertained  tfaiat  all  of  the  species  which  are  combining  in  the 
present  injury  are  partial  to  rank  vegetation,  and  find  the  most  favor- 
able conditions  for  their  egg-laying  and  subsequent  development  in  the 
waste  land  at  the  borders  of  cultivated  fields,  in  ravines  which  run 
through  cultivated  ground,  and  in  neglected  grounds  which  were  at  one 
time  under  the  plow.  Everywhere  in  this  locust  area  do  we  find  great 
neglect  in  this  respect.  There  are  not  only  large  fields  lying  idle  which 
were  once  cultivated  in  cotton,  but  also  wide  borders  adjacent  to  ra- 
vines and  gullies  which  have  been  permitted  to  grow  up  in  bunch 
grasses  and  weeds.  Each  of  these  features  is  of  too  common  recurrence, 
thus  giving  this  and  other  insects  of  like  nature  ample  harbor  and  room 
for  multiplication  year  after  year.  This  is  the  prime  cause,  but  from 
inquiry  it  cannot  be  disputed  that  there  are  several  other  agencies 
which  have  aided  in  bringing  about  the  present  state  of  affairs.  These 
are,  primarily,  the  comparative  scarcity  of  insectivorous  birds,  and  sec- 
ondarily the  comparatively  dry  summers  for  the  past  three  years. 
While  the  bird  question  cannot  easily  be  remedied  at  once,  or  the  sea- 
sons changed  so  as  not  to  favor  the  increasing  hoppers,  there  can  be  a 
great  deal  accomplished  by  clearing  up  these  waste  places  and  putting 
them  once  more  under  the  plow.  The  dry  seasons  have  aided  the  in- 
crease of  the  locusts  by  diminishing  their  natural  enemies.  These  are 
chiefly  soft-bodied  insects,  very  delicate  in  structure,  that  are  dependent 
to  a  much  greater  extent  than  the  locust  is  on  moisture  for  their  de- 
velopment and  subsequent  career.  It  stands  to  reason,  therefore,  that 
dry  seasons,  while  not  materially  affecting  the  more  hardy  nature  of 
the  locusts,  are  very  injurious,  if  not  altogether  fatal,  to  insects  whose 
organs  are  so  delicate  as  are  most  of  these  parasitic  forms. 

D'p  to  the  present  season  but  little  of  nothing  has  been  done  by  the 
planters  to  protect  their  crops  from  the  ravages  of  these  locusts  or 
towards  diminishing  their  numbers.  True,  some  of  them  tried  to  save 
their  crops  by  driving  the  locusts  off  after  they  were  fully  matured  and 
could  fly.  While  this  remedy  will  sometimes  save  a  portion  of  a  crop, 
it  is  only  transient  in  its  result,  and  must  be  repeated  each  day  several 
times.  It  is  also  a  remedy  that  works  better  with  the  migratory  spe- 
cies than  with  the  non-migratory  forms  that  seldom  fly  more  than  a 
few  yards  at  a  time.  To  save  crops  from  locust  ravages  the  main  ob- 
ject to  be  kept  in  view  is,  or  rather  should  be,  the  ^^|;^Q^4i^c9C;^^ 
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pest,  and  not  merely  a  transient  removal  of  it.  If  the  insects  are  merely 
kept  agitated  while  in  the  fields  this  does  not  prevent  them  from  pro- 
ceeding to  the  outskirts  and  depositing  their  eggs  in  the  waste  places 
heretofore  mentioned,  and  thereby  rendering  the  production  of  crops  the 
ensuing  year  equally  uncertain,  and  even,  with  favoring  conditioiis,  ten- 
fold more  so. 

When  I  first  visited  the  region  infested,  I  learned  of  some  efforts  at 
poisoning  the  larvae  with  arsenic  and  Paris  green.  These  had  been 
tried  merely  as  experiments,  and  thus  &r  had  proved  but  x>artially  suc- 
cessful. The  poisons  in  every  instance  had  been  applied  in  too  large 
quantities  for  the  mixtures  used,  and  resulted  in  the  killing* of  the  vege- 
tation over  which  they  had  been  distributed.  Where  this  was  the 
•case,  the  hoppers  escaped  with  little  injury.  These  mineral  poisons  only 
take  effect  when  taken  internally  with  the  food,  and  when  the  vegeta- 
tion has  been  killed  the  young  locusts  will  not  eat  it,  but  hop  away  to  seek 
that  which  is  fresh.  Finding  this  to  be  the  case,  a  series  of  experiments 
was  instituted  in  order  to  ascertain  just  what  proportions  of  the  poisons 
were  necessary  in  order  to  obtain  the  best  results  and  not  to  kill  the 
vegetation.  By  inquiry  it  was  learned  that  of  the  arsenic  the  follow- 
ing solution  had  been  used :  to  one  barrrel  (47.9  gallons)  of  water  in 
which  two  quarts  of  molasses  had  been  stirred,  12  ounces  of  the  poison 
were  added.  The  latter  had  first  been  boiled  in  a  little  water,  with  a 
pound  or  more  of  carbonate  of  soda,  for  about  an  hour  in  order  to  dissolve 
it.  We  therefore  decided  that  the  future  experiments  should  be  piade 
with  less  poison  to  the  barrel  of  water,  and  accordingly  a  half  pound 
was  substituted.  This  mixture  also  proved  too  strong  for  the  vegeta- 
tion. After  continued  experiments  it  was  finally  decided  that  from  4 
to  6  ounces  of  the  poison  to  the  barrel  of  water  gave  by  far  the  best 
results,  and  did  not  injure  the  vegetation  unless  put  on  too  thickly  or 
in  too  coarse  a  spray.  Bright  sunshine  during  spraying  appeared  to 
render  the  poison  more  injurious  to  the  vegetation.  A  second  spraying 
over  the  same  grounds  also  had  the  same  effect  as  the  stronger  mixtures. 
Light  rains  did  not  materially  diminish  the  efficacy  of  the  poisoning. 
The  results  of  arsenious  poisoning  are  not  immediate  upon  the  hoppers, 
but  first  show  after  about  twenty-four  hours,  and  prove  fatal  ui  about 
thirty-six  to  forty  hours.  When  the  first  examination  was  made  after 
the  application  [twenty-four  hours  afterwards)  it  was  found  that  most 
of  the  larvse  had  left  the  weeds  and  were  found  creeping  and  jumping 
about  in  a  rather  sluggish  manner  upon  the  ground  underneath.  Ko 
dead  ones  were  to  be  found  at  this  time.  In  examining  the  same  local- 
ity a  day  later,  a  great  many  dead  were  found,  also  many  others  that 
were  very  sluggish,  while  but  few  really  active  ones  were  to  be  found. 
On  the  morning  of  the  third  day  I  counted  upon  1  square  foot  of  sur- 
face between  fifty  and  sixty  dead,  and  a  few  others  were  present  that 
must  certainly  have  followed  before  the  expiration  of  another  twenty- 
four  hours.  ^     111. CM- 

Digitized  by  VjUU^  IC 


15 

This  poisoD  is  best  applied  with  a  rather  powerful  force-pamp,  asing 
a  very  fine  spray,  otherwise  the  vegetation  will  blister  and  mach  of 
the  flaid  be  wasted  by  falling  upon  the  ground.  The  finer  the  spray 
the  more  evenly  the  poison  can  be  distributed,  and  hence  a  correspond- 
ingly better  result  will  ensue.  Where  comparatively  large  areas  are  to 
be  poisoned  the  best  plan  is  to  have  two  or  more  barrels,  or,  what  is 
better  still,  a  tank  holding  a  hundred  or  more  gallons  of  the  poisoned 
water,  mounted  upon  a  wagon  and  drawn  through  the  field  with  a  team 
of  horses  or  oxen.  Always  poison  by  goiog  against  the  wind  instead  of 
with  it,  otherwise  there  is  danger  of  poisoning  both  the  team  and  the 
persons  operating  the  pump.  It  should  also  be  remembered  that  a 
muzzled  beast  is  less  liable  to  eat  the  poisoned  vegetation  than  one 
without  a  muzzle.  Again,  poisoning  should  be  done  only  upon  such 
grounds  as  are  never  grazed,  or  over  which  stock  is  not  permitted  to 
run.  Poisoning  can  only  be  done  with  safety  in  regions  where  fields 
are  fenced,  and  upon  such  vegetation  as  will  not  afterwards  be  used  as 
food  for  animals  or  man.  While  rains  may  wash  off  most  of  the  poison 
from  weeds,  they  never  can  do  this  from  grasses  and  grains  where  the 
blades  are  fastened  to  the  stem  in  such  a  manner  as  to  catch  all  the 
rain  which  falls  upon  them  and  carry  it  to  the  body  of  the  plant. 

Paris  green  is  used  diluted  with  wheat  fiour  or  wood  ashes,  and  ap- 
plied by  dustiug  it  upon  the  vegetation  by  means  of  a  fine  meal-sieve. 
The  proportions  giving  the  best  results  as  stated  to  me  were  12  ounces 
of  the  green  to  about  20  pounds  of  flour.  Some  add  one  pound  of  very 
linely-powdered  resin,  which  they  claim  acts  as  a  sort  of  glue,  causing 
the  material  to  adhere  to  the  vegetation.  Great  caution  is  also  neces- 
sary in  using  this  poison,  both  in  its  application  and  afterward  in 
keeping  stock  away  from  the  vegetation  to  which  it  has  been  applied. 
The  best  time  for  applying  this  remedy  is  in  the  morning  while  the  dew 
is  still  on  the  vegetation  and  before  the  wind  arises.  While  a  few  of 
the  planters  in  the  vicinity  of  Washington  and  Navasota  seemed  to 
think  this  remedy  superior  to  the  arsenic,  I  did  not  find  it  so  upon 
Mr,  Plewellen^s  plantation,  where  it  was  tested  several  times.  Where- 
ever  used,  it  is  true,  the  hoppers  disappeared,  but  an  examination  re- 
vealed but  few  dead  ones  upon  the  ground.  My  opinion  is  that  they 
only  moved  to  other  localities  where  the  poison  was  not  put.  This  I  am 
pretty  certain  of,  for  frequently  large  numbers  of  the  larvae  were  ob- 
served adjacent  to  such  localities  one  day  where  there  had  been  none 
the  day  before.    Vegetation  also  suffered  from  the  effect  of  the  poison. 

In  using  poisons  I  would  recommend  the  spray  rather  than  the  dry 
Implication.  The  sirup  or  molasses  adds  to  the  efficacy  of  this  latter 
by  enticing  the  hoppers  to  eat,  since  they  are  exceedingly  fond  of 
sweets.  Poisoning  is  undoubtedly  a  good  remedy  against  locusts  and 
other  injurious  insects  in  countries  where  every  field  is  fenced  and 
where  no  stock  is  permitted  to  roam  about.  Where  there  are  no  fences, 
however,  and  stock  roams  at  will  over  fields  and  along  roadsides,  its  use 
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is  out  of  the  question.  There  are  also  namerons  instances  in  fenced  dis- 
tricts where  its  ase  is  impracticable  and  oat  of  the  question ;  as,  for  ex- 
ample, in  pastures  and  grain-fields  as  well  as  in  the  garden.  In  these 
latter  instances,  therefore,  it  is  necessary  that  other  remedies  be  adopted* 
I  therefore  suggested  the  use  of  the  coal-tar  and  kerosene  pans  and  the 
various  other  machines  and  contrivances  which  have  been  used  with 
success  in  other  locust  districts  in  times  past.  As  a  sample  and  illus- 
tration of  their  use  I  had  one  of  these  constructed,  and  had  the  satis- 
&ction  of  seeing  it  adopted  by  almost  every  planter  in  the  immediate 
neighborhood,  as  well  as  by  others  throughout  the  region  aflSicted. 
While  this  latter  remedy  or  contrivance  did  not  meet  the  approval  of 
some  of  the  larger  planters,  it  was  very  popular  with  the  colored  pop- 
ulation, who  are  exceedingly  superstitious  concerning  the  use  of  poisons 
of  all  kinds.  It  was  also  quickly  adopted  by  persons  of  limited  means, 
or  where  the  locusts  were  confined  to  small  patches  and  could  be  readily 
destroyed  in  a  few  dayH  with  a  small  machine  dragged  over  the  ground 
by  hand. 

In  addition  to  the  foregoing  remedies  one  gentleman  told  me  of  a 
plan  he  had  adopted  for  destroying  the  hoppers  upon  his  place.  It 
was  about  as  follows :  Having  noticed  that  a  certain  piece  of  neglected 
ground  had  been  largely  used  by  the  locusts  last  fall  for  depositing 
their  eggs,  he  decided  to  plow  it  up  this  spring  and,  if  possible,  prevent 
them  from  hatching.  When  plowing  began  it  was  found  that  most  of 
the  eggs  were  thrust  among  the  roots  of  large  grass  clumps.  He  there- 
fore mustered  all  hands  together  and  set  them  to  gathering  these  clumps 
of  grass  and  hauKng  them  into  piles  which  were  afterwards  set  on  fire 
and  burned,  thus  destroying  the  locust  eggs  which  they  contained. 
No  less  than  nine  wagon  loads  of  the  grass  clumps  were  thus  gathered 
and  burned,  and  this  evidently  did  much  good.  Others  who  have  recog- 
nized the  insectivorous  nature  of  fowls,  and  especially  of  the  guinea- 
hen  and  turkey,  have  begun  rearing  these  in  large  numbers.  I  also 
suggest  to  the  planters  in  general  that  they  protect  the  quails  and  quit 
shooting  them  for  several  years,  since  they,  too,  are  of  great  aid  as 
insect  destroyers. 

At  this  time  locusts  are  present  in  damaging  numbers  in  the  follow- 
ing counties  as  nearly  as  I  could  ascertain  by  inquiry  and  travel :  Wash- 
ington, Burleson,  Lee,  Fayette,  Austin,  Grimes  and  Waller,  and  of 
these  only  Washington,  Austin,  Grimes  and  Waller  have  reported  the 
loss  of  crops  during  last  year  from  their  ravages.  This  section  lies  just 
between  the  two  ^^  cross  timbers"  of  east  Central  Texas  and  borders  the 
prairie  country.  Judging  from  the  timbered  nature  of  this  portion  of 
the  State,  the  climate  as  a  rule  must  be  rather  more  humid  than  it  has 
been  during  the  past  few  years,  and  consequently  cannot  always  b^ 
overrun  by  locusts,  if,  as  we  understand  it,  aridity  is  fiftvorable  to  the 
rapid  increase  of  these  insects.  With  the  present  warfare  against  them^ 
if  continued  during  the  spring  and  summer  into  the  fall,  there  certainly 
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cannot  be  much  danger  of  future  depredations  firom  locusts.  Still  I 
would  suggest  to  the  inhabitauts  of  this  and  adjoining  regions  to  keep 
on  the  alert,  and  wherever  and  whenever  threatened  to  waste  no  time 
but  to  try  and  control  them  at  once. 

Although  the  loss  of  crops  has  been  limited  to  comparatively  small 
areas  throughout  these  counties,  nevertheless  the  damages  sustained 
will  aggregate  more  than  might  be  imagined.  As  an  example,  we  need 
only  quote  a  few  lines  from  Dr.  FlewoUen's  letter  where  he  writes : 
"This  locality,  4  miles  south  of  the  .old  town  of  Washington  on  the 
Brazos  Biver,  lost  not  less  than  20,000  bushels  of  corn  and  2,000  bales 
of  cotton  by  the  ravages  of  the  pesf  When  we  add  to  this  the  losses 
sustained  at  other  localities  throughout  these  counties,  and  also  those 
on  other  crops,  we  have  before  us  quite  formidable  figures. 

In  closing  my  report,  it  might  be  thought  proper  for  me  to  give  my 
opinion  as  to  the  possible  results  of  this  summer's  brood  of  hoppers. 
This  can  be  done  in  very  few  words.  Possibly  in  addition  to  a  few  out- 
side rows,  a  few  fields  of  cotton  and  corn  will  be  taken  in  places  where 
the  weed  patches  were  destroyed  prematurely,  thereby  scattering  the 
larv®  over  the  fields  while  the  crops  were  still  very  small  and  tender. 
This  I  know  to  have  occurred  in  several  instances  where  it  was  thought 
that  by  destroying  the  weeds  the  little  hoppers  would  also  perish. 
Aside  from  this  there  need  be  but  few  complete  failures  on  account  of 
locust  depredations. 

THE  POST  OAK  LOCUST  OF  WASHINGTON  COUNTY,  TEXAS. 

In  addition  to  the  several  species  of  locust  that  have  been  mentioned 
in  the  preceding  pages,  last  summer  for  the  first  time  another  species 
of  locust  was  noticed  in  vast  numbers  among  the  post  oak  timber  lying 
between  the  towns  of  Washington  and  Brenham,  in  Washington  county. 
These  were  so  numerous  in  one  locality  that  they  completely  defoliated 
the  trees  of  the  forest,  even  to  the  very  topmost  twigs.  The  region  occu- 
pied by  this  insect,  although  not  over  a  mile  and  a  half  in  width  by  7  or 
8  miles  in  length,  is  sufficiently  large  for  the  propagation  of  swarms  ca- 
pable of  devastating  a  much  larger  area  during  the  present  spring  and 
summer,  and  by  another  year  to  spread  over  several  of  the  adjoining 
counties. 

Although  there  is  at  present  no  apparent  injury  to  the  trees  thus  de- 
foliated last  year,  and  now  in  progress  again  this  year,  there  can  be  no 
question  as  to  the  final  result  if  these  attacks  are  continued  for  several 
years  longer.  The  trees  will  eventually  die.  While  up  to  the  present 
time  this  locust  has  shown  a  decided  arboreal  habit,  it  may,  and  un- 
doubtedly will  be,  obliged  to  seek  food  in  the  adjoining  fields  when  com- 
pelled to  do  so  through  lack  of  its  present  diet,  which  is  rapidly  disap- 
pearing before  the  hungry  myriads  of  young  locusts. 

I^otwithstanding  the  great  numbers  of  the  foregoing  descnbed  species 
which  together  have  combined  in  injuring  the  cotton  and  com  crops 
17628— No.  13 2 
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throQgliont  this  and  adjoining  counties,  it  is  my  opinion  that  the  present 
species  is  more  to  be  feared  in  the  fhtare  than  they,  on  account  of  its 
arboreal  nature  and  the  difficulty  of  getting  at  it  in  order  to  destroy  it. 
To  kill  these  locusts  either  while  feeding  among  the  foliage  or  "roost- 
ing" upon  the  topmost  boughs  of  the  tall  trees  would  be  next  to  impos- 
sible. On  the  other  hand,  the  other  species  are  easily  to  be  gotten  at 
and  destroyed,  as  just  shown. 

The  habits  of  this  locust,  as  nearly  as  I  was  able  to  learn  through 
inquiry  from  others,  and  by  personal  observation,  are  briefly  as  fol- 
lows: 

The  egg-pods  are  deposited  in  the  ground  about  the  bases  of  trees  or 
indifferently  scattered  about  the  surface  among  the  decaying  leaves, 
&c.,  like  those  of  all  other  ground-laying  species.  The  young  commence 
hatching  about  the  middle  of  March  and  continue  to  appear  until  into 
April.  After  molting  the  first  time  and  becoming  a  little  hardened 
they  immediately  climb  up  the  trunks  of  the  trees  and  bushes  of  all 
kinds  and  commence  feeding  upon  the  new  and  tender  foliage.  They 
molt  at  least  five  or  six  times,  if  we  may  take  the  variation  in  size  and 
difference  in  the  development  of  the  rudiments  of  wings  as  a  criterion. 
The  imago  or  mature  stage  is  reached  by  the  last  of  May  or  during  the 
first  part  of  June. 

The  species  is  very  active  and  shy  in  all  its  stages  of  growth  after 
leaving  the  egg.  The  larva  and  pupa  run  up  the  trunks  and  along  the 
limbs  of  trees  with  considerable  speed,  and  in  this  respect  differ  con- 
siderably from  all  other  species  of  locusts  with  which  I  am  acquainted. 
I  am  informed  that  the  mature  insects  are  also  equally  wild  and  fly  like 
birds.  They  fee<l  both  by  day  and  night;  and  I  am  told  by  those  who 
have  passed  through  the  woods  after  night  when  all  else  was  quiet, 
that  the  noise  produced  by  the  grinding  of  their  jaws  was  not  unlike 
the  greeiiy  feeding  of  swine. 

Aside  from  its  arboreal  nature  there  is  but  a  single  instance  men- 
tioned of  its  preference  to  growing  crops.  This  was  a  small  field  of 
either  cotton  or  corn,  or  perhaps  both.  If  the  nature  of  the  crop  waA 
told  me  at  the  time  I  have  forgotten.  At  any  rate  the  crop  of  one  or 
the  other  of  these  two  staples  grew  in  a  small  clearing  in  the  very  midst 
of  the  most  thickly  visited  area.  The  mature  insects  alone  were  the 
offenders  in  this  instance.  During  the  day-time  .they  would  leave  the 
trees  in  swarms  and  alight  upon  the  growing  crop  and  feed  until  even 
ing,  when  they  would  return  to  the  trees.  If,  during  the  day,  they  were 
disturbed,  they  immediately  took  wing  and  left  for  the  tops  of  the  sur- 
rounding trees  to  return  shortly  afterward. 

The  exact  classification  of  this  locust  has  not  yet  been  fully  ascer- 
tained, since  no  mature  specimens  were  to  be  obtained,  or,  to  my  knowl- 
edge, are  contained  in  any  of  our  American  collections.  The  larvae  and 
pupsB  collected,  however,  would  indicate  a  relationship  to  both  the  gen- 
era Melanoplus  and  Acridium.    It  appears  to  be^'^Sffg^nencSrith  an 
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undescribed  Bhort-winged  form,  thus  far  only  taken  in  Missonri,  which 
lives  among  and  feeds  npon  the  oaks  only  of  that  region.  The  present 
species  is  also  evidently  undescribed,  unless  the  mature  insect  should 
differ  widely  from  the  preparatory  stages  herewith  presented.  It  is 
popularly  known  in  that  region  as  the  "Red-legged  hopper'^  of  the  post 
oaks. 

The  larvsB  and  pupae  are  of  rather  bright  color,  giving  them  a  gaudy 
appearance.  The  ground  color  of  the  body  is  dark  wood  brown  deep- 
ening into  black  along  the  sides  of  the  pronotum  and  the  apex  of  the 
I)osterior  femora.  The  head  for  the  most  part  is  of  a  bright  lemon  yel- 
low, while  the  pronotum  is  of  the  same,  varied  by  streaks  and  blotches 
of  the  brown.  The  antennae  and  posterior  femora  are  red  internally, 
dimly  banded  with  yellow  and  brown  on  the  external  face,  through 
which  the  red  color  of  the  inner  side  can  be  plainly  seen.  The  feet  and 
tarsi  are  also  dark.  The  pupae  average  almost  an  inch  in  length  and 
are  rather  robust  in  form,  with  short,  broad  heads  and  powerful  jaws 
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FOUETH  EEPOET  ON  INSECTS  INJITEIOUS  TO  FOEEST  AND 

SHADE  TEBES. 

By  Dr.  A.  S.  Packard,  Special  Agent 

LETTER  OF  TRANSMITTAL. 

Providence,  November  1, 1886. 
Sir  :  I  herewith  submit  my  report  on  insects  iiijurions  to  forest  trees,  based  on  ob- 
servations made  during  the  past  season  in  Rhode  Island,  Maine,  and  New  Hampshire. 
This  report  contains  observations  on  the  Spruce  Bud-worm,  a  new  enemy  to  that  tree, 
with  notes  on  other  forest  insects.  Other  notes  on  incomplete  larval  histories  do  not 
necessarily  appear  until  they  have  been  completed. 
Respectfully  yours, 

A.  S.  PACKARD. 
Prof.  C.  V.  Riley, 

U.  S.  Entomologist, 

THE  SPRUCE  AND  HACKMATACK  WORMS  IN  1886. 

During  the  past  seasou,  as  in  1885^  no  traces  of  the  caterpillar  or  moth 
of  Tortrix  fumiferanaj  formerly  so  destructive  to  Firs  and  Spruces,  were 
discovered.  The  moths  must  be  now  as  rare  as  before  1878.  Great 
progress  has  also  been  made  by  the  younger  growth  of  these  conifer- 
ous trees  in  repairing  the  desolation  caused  by  the  attacks  of  this  worm. 

The  Larch  Saw-fly  was,  on  the  other  hand,  found  to  be  still  not  un- 
common. It  was  observed  July  1  at  Brunswick,  Me.,  locally,  the  worm 
haying  freshly  hatched  upon  a  few  trees,  but  it  did  not  do  any  more 
harm  than  the  previous  year. 

During  the  early  part  of  September,  however,  it  was  observed  in 
abundance  along  the  Oherry  Mountain  road  from  Fabyan's  to  Jefferson, 
!N.  H.,  a  few  miles  north  of  the  White  Mountain  house.  The  Larches 
had  been  ravaged  rather  severely  and  many  of  the  worms  were  still 
lingering  on  the  branches,  feeding  upon  the  leaves ;  while  many  young 
trees  had  been  stripped,  wholly  or  in  part,  of  their  leaves.  Some  dead 
Larches  were  also  to  be  seen. 

We  call  attention  below  to  a  Phycid  caterpillar  which  was  observed 
in  Maine  preying  upon  the  young  cones  of  the  Spruce,  no  lepidopteroos 
insect  with  similar  habits  having  before  been  observed. 

We  have  also  given  more  attention  than  forme  rly  to  the  insects  infest- 
ing the  Willow  and  Alder,  as  these  trees  are  the  prolific  source  of  many 
species  which  spread  from  them  to  other  forest  as  well  as  to  ornamental 
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and  shade  trees.  While  the  Willow  has  until  recently  been  useful  as  a 
shade  tree,  when  standing  by  the  horse- trough  or  by  the  well,  an  occasional 
Weeping  Willow  being  seen  in  towns,  a  new  value  is  attached  to  the  tree 
for  the  salicylic  acid  extracted  from  it,  and  in  the  Southern  States  there 
have  already  been  established  extensive  plantations  of  willows,  the 
twigs  and  branches  being  cut  and  gathered  for  the  extraction  and  man- 
ufacture of  this  valuable  remedy. 

The  number  of  species  of  insects  aflfecting  the  Willow  in  Europe  is 
said  by  Kaltenbach*  to  amount  to  three  hundred  and  ninety-six ;  of 
these  ninety-four  are  beetles  and  two  hundred  and  fifteen  moths  and 
butterflies ;  while  the  European  Alder  supports  one  hundred  and  nine- 
teen species  of  insects  of  different  groups. 

THE  SPRUCE  OONE-WOBM. 

{Pinipestis  reniculella  Grote.) 

This  is  the  first  occurrence,  so  far  as  we  know,  of  a  caterpillar  prey 
ing  upon  th^  terminal  fresh  young  cones  of  the^pruce.  We  have  pre- 
viously t  called  attention  to  the  Spruce  Bud-louse  (Adelges  oMeticolens) 
which  deforms  the  terminal  shoots  of  the  Spruce,  producing  large  swell- 
ings which  would  be  readily  mistaken  for  the  cones  of  the  same  tree. 
Another  species  of  Bud-louse  {Adelges  abietia  Linn.),  which  appears  to  be 
the  same  as  the  Earopean  insect  of  that  name,  we  observed  several 
years  since  (August,  1881)  in  considerable  numbers  on  the  Norway 
Spruces  on  the  grounds  of  the  Peabody  Academy  of  Sciences  at  Salem. 

The  species  of  caterpillar  in  question  was  observed,  August  24,  in 
considerable  numbers  on  a  young  Spruce  10  to  20  feet  in  height  at  Mere- 
point  on  Casco  Bay,  Maine,  The  cones  on  the  terminal  shoot  as  well 
as  the  lateral  upper  branches,  which  when  healthy  and  unaffected  were 
purplish-green  and  about  1 J  inches  long,  were  for  the  most  part  mined  by 
a  rather  large  Phycid  caterpillar.  The  worm  was  of  the  usual  shape 
and  color,  especially  resembling  a  Phycid  caterpillar  not  uncommon  in 
certain  seasons  on  the  twigs  of  the  Pitch  Pine,  on  which  it  produces 
large  unsightly  masses  of  castings  within  which  the  worms  hide. 

The  Spruce  Cone-worm  is  usually  confined  to  the 
young  cones,  into  which  it  bores  and  mines  in  different 
directions,  eating  galleries  passing  partly  around  the  in- 
terior, separating  the  scales  from  the  axis  of  the  cones 
(Fig.  1).  After  mining  one  cone  the  caterpillar  passes 
into  an  adjoining  one,  spinning  a  rude  silken  passage 
connecting  the  two  cones.  Sometimes  a  bunch  of  three 
or  four  cones  are  tied  together  with  silken  strands; 
while  the  castings  or  excrement  thrown  out  of  the  holes 
form  a  large,  conspicuous  light  mass,  sometimes  half  as  ^^^^'^J^orig- 
large  as  one's  fist,  out  of  which  the  tips  of  the  cones  are    °»i>- 

'  ^Di^Pflan^nfeinde  aus  der  Klasse  dor  Inaekten,  1874.         Digitized  by  VjQOgle 
tGuide  to  the  Study  of  lasects,  p.  5*23,  and  BuUetia  7,  U.  S.  Eat.  Comm.,  p. 234.. 
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seeu  to  project  (Fig.  2).    Besides  these  unsightly  masses  of  castings, 
the  presence  of  the  caterpillars  causes  an  exudation  of  pitch,  which 

clings  in  large  drops  or  tears  to  the 
outside  of  the  adjacent  more  or  less 
healthy  cones.  Where  much  afi'ected 
the  young  cones  turn  brown  and  sere. 
The  same  worms  had  also  attacked 
the  terminal  branches  and  twigs  of 
the  same  tree,  eating  off  the  leaves 
and  leaving  a  mass  of  excrement  on 
one  side  of  the  twig,  within  which 
they  had  spun  a  silken  gallery  in 
which  the  worm  lived. 

On  removiug  the  bunches  of  dis- 
eased cones  to  Providence,  one  cater- 
pillar transformed  in  a  warm  cham- 
ber into  a  moth,  which  appeared  the 
end  of  October;  its  metamorphosis 
was  probably  accelerated  by  the  un- 
usually warm  autumnal  weather.  All 
the  others  had  by  the  1st  of  Novem- 
ber spun  within  the  mass  of  castings 
a  loose,  thin,  but  firm,  oval  cocoon, 
about  half  an  inch  long  and  a  quar- 
ter inch  wide,  but  the  larvae  had  not 
yet  begun  to  change  to  chrysalids. 
Whether  in  a  state  of  nature  they 
winter  over  in  the  larval  state  within  their  cocoons,  or,  as  is  more 
likely,  change  to  pupae  in  the  autumn,  appearing  as  moths  by  the  end 
of  spring,  remains  to  be  seen. 

The  chrysalis  is  of  the  usual  Phycid  appearance,  rather  slender,  but 
with  the  abdominal  tip  blunt,  with  no  well-marked  cremaster  or  spine, 
though  ending  in  the  usual  six  curved  stiff  bilstles,  by  means  of  which 
it  hooks  onto  the  walls  of  its  cocoon,  thus  maintaining  itself  in  its  nat- 
ural  position. 

I  only  found  one  tree  next  to  the  house  thus  affected 
by  this  worm.  It  is  i)robable  that  in  a  dense  spruce 
growth  the  trees  would  be  less  exposed  to  the  attacks  of 
what  may  prove  a  serious  enemy  of  shade  spruces.  The 
obvious  remedy  is,  to  burn  the  affected  cones  and  mass 
of  castings  late  in  summer. 

Descriptive.— Zarra.  (Fig.  3.)- Of  the  usual  Phycid  form;  the 
head  and  prothoracic  shield  deep  amber-browu  ;  the  body  reddish 
cameous  or  amber-browu,  with  a  livid  hue ;  a  faiut,  dark,  dorsal, 
and  a  broader,  subdorsal  line;  piliferous  warts  distinct;  each 
segment  divided  into  a  longer  anterior  and  shorter,  narrower,  pos- 
terior section,  bearing  two  dorsal  piliferous  warts,  besides  a  lateral  SJSSToria 
one.    Length  16""". 


Fio.  2.— Mm8  of  infested  conee  (original). 


Fig.  s.~Sp  race 
Cone-worm    (en- 
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Pupa. — Of  the  usual  Phycid  appearance;  rather  slender,  the  abdominal  tip  blunt, 
-with  six  long  slender  up-curved  bristles.    Length  9™". 

iioih.  (Fig.  4. ) — 1  male.  Fore- wings  long  and  narrow,  stone*gray,  with  no  reddish 
or  brownish  tints.  Head,  palpi,  and  body  dark  gray  with  white  scales  intermixed. 
Fore- wings  dark  and  light  gray;  a  broad  basal 
light  pitch ;  before  the  middle  oIt  the  wing  a  white 
zigzag  line  composed  of  a  costal  and  median  scal- 
lop. A  square  whitish  distal  patch,  and  half  way 
between  it  and  the  outer  margin  is  a  narrow  white 
zigzag  line  inclosed  on  each  side  by  a  dark  border, 
the  line  being  deeply  angulated  three  times.  Edge 
of  the  wing  next  to  the  base  of  the  fringe  deep 
black,  interrupted  by  narrow  pale  gray  spots-  <eSS^g^r^S5idf  ^pnioe  Cone-worm 
Fringe    dusky,    with    fine    white    scales.     Legs 

banded  with  black  and  gray.     Hind  wings  pale  gray.    Expanse  of  wings  22°^; 
length  of  boily  10«»°».     (Identified  by  Prof.  C.  H.  Fernald.) 

THE  GBBBN-STBIPED  PHYCH)  WORM. 

(Meroptera  pravella  Gr.) 

This  a  common  insect  on  the  Willow,  occarring  at  Brans  wick,  Me., 
Angnst  9'Oj  and  through  the  month.  It  spins  a  web  ou  the  under  side 
of  the  leaf,  and  pupates  from  the  15th  to  20th  of  September,  the  moth 
in  confinement  appearing  (in  the  breeding  cage  at  Providence)  the  end 
of  May  (the  25th-31st).  The  caterpillar,  which  is  longitudinally  striped 
with  light  and  dark  green  with  black  slashes  on  each  side  of  the  head, 
varies  somewhat;  in  somejthere  are  only  four  slashes  on  the  head,  with 
no  other  markings.  The  moth  differs  from  Phycis  rubrifasciella  on  the 
Hickory  in  having  no  cross-band  of  raised  scales,  while  the  insect  is 
much  darker,  and  the  palpi  are  twice  as  broad. 

Descriptivb. — Larva. — Body  of  the  osnal  form,  tapering  firom  near  the  head  to  the 
•end.  Head  of  the  usual  size,  not  quite  so  broad  as  the  prothoraoic  segment ;  green, 
slashed  yertically  and  mottled  with  large  and  small  brown  or  jet-black  spots.  Pro- 
thoracic  segment  a  little  swollen ;  the  shield  not  striped  like  the  rest  of  the  body. 
Body  with  narrow  alternating  light  and  dark  green  stripes ;  brown  along  the  back, 
and  inclosing  a  large  round  green  spot  on  each  segment ;  the  brown  portion  with 
three  intermpted  green  lines,  one  median  and  two  lateral.  Piliferons  dots  minute, 
not  oonspicuoos.    Length,  15™™. 

Pupa.— Of  the  usual  Phycid  shape ;  mahogany-brown ;  end  of  the  terminal  abdom- 
inal spine  smooth,  shining,  convex,  and  ending  in  a  stout  curved  lateral  spine  on 
«ach  side.    Length  10™™. 

Moth. — Body  and  fore  wings  dark  gray,  with  brick-red  scales  and  bands.  Palpi  very 
broad,  especially  the  second  joint ;  dark  gray ;  vertex  of  head  light  gray,  with  dark 
43cales;  antennse  blackish.  Pro  thoracic  scales  and  shoulder  tippets  (patagia)  dull 
brick-red ;  middle  (xlisk)  of  thorax  gray.  Fore  wings  dark,  dusky  gray^  with  scattered 
pale  gray  scales ;  base  of  wings  dull  brick -red ;  a  broad,  diffuse  band  of  the  same  color 
-crosses  the  basal  fourth  of  the  wing ;  on  the  outer  fourth  of  the  wings  is  a  similar 
broad,  difiPhse,  duU  brick-red  band,  sending  a  diffuse  longitudinal  stripe  towards  the 
basal  band ;  an  incomplete  transverse  pale  gray  line,  curved  outward  in  the  middle 
of  the  wing,  borders  the  inside  of  the  outer  reddish  band.  Costal  edge  dusky,  the 
reddish  bands  not  reaching  it.  Fringe  of  the  same  dull  slate-color  as  the  hind  wings. 
Expanse  of  wings,  20™™.     (Identified  by  Prof.  C.  H.  Fernald.)  p^.^.^^^  ^^  VjUU^  IC 
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THE  ALBEB  FLEA-BEETLE. 

{Haltica  alni  Harris.) 

In  the  correspondence  of  the  late  Dr.  Harris  the  following  mention  is 
made  of  this  beetle :  "  In  traveling  from  Centre  Harbor,  N.  H,,  to  Con- 
way, on  the  2d  of  August,  1854,  and  from  Conway  to  Upper  Bartlett, 
and  subsequently  to  Jackson,  we  saw  the  Alders  {Alnus  serrulata)  every- 
where ravaged  by  insects  which  had  destroyed  their  leaves  in  the  man- 
ner of  canker  worms.  Upon  examination  the  spoilers  were  found  not 
to  be  all  dispersed  and  several  were  seen  upon  the  leaves  still  continu. 
ing  their  work ;  at  the  same  time  were  found  in  Conway  numerous 
beetles,  which  proved  to  be  a  species  of  Haltica,  eating  the  leaves  off 
the  same  Alders.  The  larvse  which  had  ravaged  the  shrubs  were  doubt* 
less  those  of  the  Haltica  before  named.'^ 

We  have  reared  the  beetles  from  the  grubs  during  the  past  season. 
At  Merepoint,  near  Brunswick,  Me.,  during  the  middle  of  August, 
1886,  we  noticed  clumps  of  Alders  standing  in  dry  soil  partly  defoliated 
or  with  skeletonized,  brown  or  blackish  leaves,  on  which,  as  well  as 
the  still  remaining  green  leaves,  were  black  grubs,  sometimes  seven  or 
eight  on  a  leaf.  All  the  alders  in  the  region  were  not  molested,  the 
grubs  occurring  locally.  August  15  we  found  a  single  beetle,  on 
placing  a  number  of  leaves  with  the  grubs  in  a  tin  box.  We  found  a 
white  pupa  lying  loosely  on  the  bottom  of  the  box  August  20 ;  soon 
more  pupse  appeared,  and  the  beetles  began  to  appear  in  considerable 
numbers  the  last  week  of  August.  It  is  evident  that  in  nature  the 
larva  falls  to  the  ground  to  transform,  the  pupsB  entering  the  earth. 

Afterwards,  September  10,  we  found  whole  clumps  of  Alders  at  the 
base  of  Iron  Mountain,  Jackson,  N.  H.,  stripped  by  the  grubs,  neariy  all 
the  riddled,  brown,  dead  leaves  having  fallen  ofPand  thickly  covering 
the  ground  under  the  bushes.  Such  a  wholesale  devastation  of  Alders 
we  never  witnessed.  By  this  time  the  beetles  had  become  very  abun- 
dant, and  were  apparently  feeding  on  the  few  leaves  still  attached  to 
the  tree.  The  Alder  is  the  source  of  some  of  our  destructive  forest  and 
fruit  insects,  and  should  this  grub  ever  spread  to  other  food  trees  it 
will  be  very  annoying,  though  it  can  be  subdued  by  proper  spraying. 
There  seems  to  be  a  periodicity  in  the  appearance  of  this  beetle  in 
unusual  numbers,  Harris  having  seen  the  same  grubs  in  great  abun- 
dance in  1854  in  the  same  region.  We  have  never  observed  it  so  com- 
mon and  destructive  before  in  Maine.  It  is  most  probable  that  the 
beetles  hibernate  under  the  leaves  and,  soon  after  the  leaves  expand 
in  May,  lay  their  eggs  in  masses  on  them,  the  grubs  scarcely  stirrings 
from  the  leaf  on  which  they  are  born,  until  ready  to  pupate.  The 
grubs  are  probably  distasteful  to  birds,  otherwise  they  would  fiall  aa 
easy  prey  to  them  and  be  kept  within  due  limits. 

Descriptive. — Larva, — Body  somewhat  flattened;  head  scarcely  two-thirds  a» 
wide  as  the  body  in  the  middle ;  black,  becoming  brown  in  front  near  the  jaws. 
Body  livid  brown  above ;  the  tubercles  black ;  paler  beneath ;  with  three  pairs  of 
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black  jointed  thoracic  legs ;  no  abdominal  legs,  bat  an  anal  prop-leg.  The  abdom- 
inal segments  each  with  a  traverse,  o  Al-ronnded,  yentral,  rough  space  forming  a  se- 
ries of  creeping  tubercles ;  and  in  front  on  each  segment  is  a  transyerse,  oval,  crescentic 
chitinoos  area  bearing  two  piliferons  tnbercles ;  the  back  of  each  segment  divided 
into  two  ridges,  each  bearing  a  row  of  six  sharp  tabercles,  bearing  short  hairs ;  a 
single  ventral  row  on  each  side  of  the  ventral  plate.    Length,  7-10™™. 

Pupa, — ^Body  rather  thick,  white.  Antennae  passing  aronnd  the  bent  knees  (femero- 
tibial  joints)  of  the  first  and  second  pair  of  legs,  the  end  scarcely  going  beyond  the 
middle  of  the  body.  Elytra  with  five  or  six  rather  deep  longitudinal  creases.  The 
salient  points  of  the  body  armed  with  piliferons  warts.  Abdominal  tip  square  at  the 
end,  with  a  stout  black  spine  projecting  from  each  side.    Length,  6™™. 

Beetle. — Uniformly  deep  pmssian  blue,  with  greenish  reflections  on  the  head.  An- 
tennal  flagellnm  with  fine  whitish  pubescence ;  tibi»  clothed  with  tawny  hairs. 
Length,  6-6»»n». 

THE  ALDEB  LEAF-BOLLEB. 

{Oelechia  oronella  Walsingham.) 

While  the  leaves  of  the  Alder  are  variously  folded  and  rolled,  per- 
haps the  most  .striking  leaf- roller  is  the  above  species,  which  occurred 
in  Maine  late  in  the  summer,  in  August  and  the  early  part  of  Septem- 
ber. 

The  little  worm  is  amber-colored,  the  body  rather  thick  and  cylindri- 
cal, but  with  no  distinctive  markings.  One  was  observed  which  had 
sewed  a  portion  of  the  edge  of  the  leaf  for  half  an  inch  in  extent  with 
four  or  five  large  white  silk  stitches.  The  moth,  which  appeared  in  the 
breeding  cage  May  4  of  the  following  year,  is  described  below. 

In  another  example,  probably  of  this  species,  the  end  of  the  leaf  was 
rolled  up  one  and  a  half  turns,  and  sewed  with  three  broad  strong  silk 
stitches.  On  unrolling  it  the  end  of  the  leaf  was  found  to  be  more  or 
less  eaten,  the  roll  being  gradually  drawn  in  and  made  more  perfect  as 
the  caterpillar  consumes  the  tip  of  the  leaf.    It  pupated  September  18. 

DESCBiFnvE. — Larva. — Body  rather  thick,  cylindrical;  body  and  head  delicate 
amber-colored ;  end  of  the  body  with  quite  long  hairs,  longer  than  the  body  is  wide. 
Length  6™°». 

Pupa.  —Bather  thick ;  mahogany- brown ;  length,  7™™. 

Moth. — Palpi  with  the  second  joint  moderately  broad,  scarcely  more  than  twice  as 
wide  as  the  third  Joint,  which  is  moderately  broad  and  two-thirds  as  long  as  the  sec- 
ond joint.  Head  and  palpi  whitish-gray ;  second  Joint  black  externally ;  third  joint 
white,  with  two  black  rings.  Fore  wings  of  the  usual  shape ;  white-gray ;  at  the  base 
a  black  streak  parallel  to  the  costa;  on  the  basal  fourth  of  the  wing  is  a  pair  of  con- 
verging black  spots;  beyond  is  a  similar  but  thicker  pair  of  black  spots,  and  still  be- 
yond another  pair,  one  of  the  spots  being  situated  on  the  costa ;  four  black  costal  spots 
towards  the  apex  of  the  wing.  Hind  wings  pale  glistening  gray.  Expanse  of  wings, 
Xgmm,    I  am  indebted  to  Professor  Femald  for  the  identification  of  this  species. 

THE  PINK-STEIPED  WILLOW  SPAN-WORM. 

{Deilinia  variolaria  Guen.) 

The  caterpillar  of  this  pretty  moth  is  one  of  the  commonest  inch  worms 
to  be  found  on  the  Willow. 

The  genus  to  which  this  caterpillar  belongs  was  founded  by  Huebner 
for  a  moth  referred  by  Guen^e  to  Cabera.    The  species  of  Deilinia  are 
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distingaished  from  those  of  Corycia  by  the  pectinated  anteonaB,  the  two 
common  lines,  and  the  generally  ocherous  tint,  though  the  females  of 
D.  variolaria  are  with  difficulty  separated  from  those  of  Corycia.  From 
Aoidalia  the  species  differ  in  having  pectinated  antennae,  in  the  wuit  of 
a  decided  band  on  the  hind  wing,  and  in  the  larger  palpi.  The  species  is 
figured  on  PL  10,  fig.  26,  of  Packard's  Monograph  of  Oeometrid  Moths. 
The  caterpillar  occurred  August  10  on  the  Willow  at  Brunswick,  Me. 
It  pupated  August  14,  and  the  moth  emerged  from  May  20  till  June  6. 
The  moths  are  seen  fiying  among  willows  in  June  and  July.  We  have 
also  found  the  larvsB  July  24,  and  from  that  date  till  the  first  week  in 
September. 

Descriptive. — Larva, — Body  smooth,  cyliDdrical.  Head  as  wide  as  the  body^ 
flattened  from  above,  especially  io  front ;  antennae  pinkish.  Qreen  with  a  pinkish 
tinge ;  on  the  side  of  the  head  a  lateral  distinct  deep  pink  line,  sntnres  and  upper  side 
of  the  segments  pinkish.  There  are  eight  dorsal  median  spots  along  the  abdominal 
segments,  a  central  dark-brown  dot,  flanked  on  each  side  by  a  pale  lilac  patch.  First 
pair  of  abdominal  feet  deep  lilac ;  anal  legs  with  a  vertical  anterior  lilac  line.  So- 
pra-anal  plate  large,  triangular,  with  two  minute  tubercles.    Length,  22°*™. 

Pupa. — Thorax  moderately  stout,  at  first  greenish,  finally  becoming  like  the  abdo- 
men, mahogany-brown ;  terminal  spine  (cremaster)  rather  stout  and  blunt,  ending  sud- 
denly in  two  large  carved  bristles  with  three  "minute  slender  much  curved  ones  on  each 
side;  the  basal  pair  situated  about  half-way  between  the  base  and  the  middle  of  the 
spine.    Length,  10™™. 

Moth, — Front  of  head  deep  reddish-ocherous ;  white  on  the  front  edge;  palpi  deep 
ocherous ;  antennsB  white.  Fore  wings  with  the  costal  edge  rather  full.  Both  wings 
strigated  more  or  less  thickly  with  brown;  sometimes  the  wings  are  pure  white.  In 
the  male,  the  strig»  (or  short  lines)  are  arranged  in  two  parallel  lines  on  both  wings. 
Beneath,  pure  white ;  sometimes  a  complete  black  discal  dot  on  each  wing.  Fore  and 
middle  legs  ocherous.  Expanse  of  wings  26™™.  This  species  differs^from  D.  erytht- 
maria  (Guen.),  also  common  in  the  Atlantic  States,  by  its  white  wings,  which  are  often 
without  lines,  and  by  the  deep  reddish  ocherous  front  of  the  head. 

THE  HERALD. 

(Scoliopt^ryx  libatrix  Linn.) 

This  fine  moth,  common  to  the  New  and  Old  World,  is  in  England 
called  ^Hhe  Herald."  Here  as  well  as  in  Euiope  it  feeds  as  a  general 
rule  upon  the  Willow,  but  we  are  told  by  Mr.  H.  L.  Clark  that  he  has 
bred  it  from  the  Wild  Cherry  in  Ehode  Island. 

Its  habits  so  far  as  they  have  noticed  are  nearly  the  same  as  observed 
in  Europe.  Mr.  Lintner,  the  State  Entomologist  of  New  York,  says  that 
the  caterpillar  feeds  on  and  pupates  among  some  of  the  leaves  drawn 
together  by  silken  threads  to  which  the  pupa  is  attached  by  an  anal 
spine.  The  fall  brood  remains  in  the  pupa  state  from  fifteen  to  twenty 
days.  He  bred  a  moth  which  emerged  August  3,  hence  he  thinks  that 
there  are  probably  two  annual  broods  of  this  species,  since  he  has  taken 
it  in  the  early  part  of  May.  In  Illinois  Mr.  Coquillett  bred  a  larva  which 
spun  its  cocoon  August  23,  while  the  moth  appeared  September  7. 
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Professor  Bilej's  notes  show  that  he  foand  the  larvae  at  Kirkwood, 
Mo.,  ia  May,  1872;  that  they  began  to  spin  their  cocoons  May  29;  and 
that  tiie  moths  began  to  emerge  Jane  11.    On  June  17  eggs  were  found. 

We  have  found  the  larva  on  the  Willow  at  Brunswick,  Me.,  August 
26,  when  it  was  nearly  fully  grown.  It  is  easily  recognized,  since  it  is  one 
of  the  few  Noctuid  caterpillars  to  be  found  on  the  Willow,  and  may  be 
recognized  by  its  pale  green  hue  and  the  yellow  lateral  line  as  well  as 
the  yellowish  sutures  between  the  body- segments.  A  chrysalis  beaten 
out  of  a  Willow  tree  during  the  last  week  in  August  disclosed  the  moth 
about  the  12th  of  September.  Another  chrysalis  was  found  at  Jackson, 
IN^.  n.,  during  the  second  week  in  September,  the  moth  appearing  Sep- 
tember 14.  The  larva  had  sewed  together  four  or  five  willow  leaves  at 
the  end  of  a  terminal  shoot,  and  the  cavity  thus  formed  was  lined  with 
a  thin  but  dense  whitish  cocoon  in  which  the  pupa  was  situated  with 
the  head  upwards,  and  firmly  held  in  place  by  the  hooks  on  the  abdom- 
inal spine.  The  moth  hibernates,  appearing  in  May  as  soon  as  the 
leaves  are  unfolded,  and  we  see  no  grounds  for  supposing  that  there 
is  more  than  a  single  brood  of  caterpillars  or  of  moths.  The  chrysalis 
is  quite  unlike  that  of  most  Noctuidse  which  transform  in  the  earth,  and 
has  a  simple  blunt  spine.  The  cremaster  or  spine  of  the  present  species 
is  much  like  that  of  those  Geometrids  which  spin  a  cocoon. 

We  thus  have  an  interesting  departure  from  the  usual  structure  and 
habits  of  a  numerous  family  of  moths,  the  end  of  the  pupa  being  spe- 
cially adapted  for  a  residence  in  a  cocoon  to  prevent  its  being  shaken 
out  of  its  exposed  pupal  abode.  Like  all  tree-feeding  Koctuidse,  the 
caterpillar  is  well  protected  from  observation  by  its  style  of  coloration ; 
in  the  present  case  the  pale  green  assimilating  it  to  the  leaves  among 
which  it  feeds. 

THE  BEOWN  CEYPTOLECHIA. 

{Cryptolechia  queroicella  Clemens.) 

The  leaves  of  the  Oak  and,  as  we  have  found  the  past  season,  the 
Aspen,  are  often  bound  together  by  a  rather  large  flattened  Tineid  cat- 
erpillar, larger  in  size  than  most  larvae  of  the  family  to  which  it  belongs. 
It  is  of  about  the  size  of  the  caterpillar  of  another  less  common  species 
of  the  same  genus  (0.  schlagenella)  whose  habits  we  have  already  de 
scribed  in  Bulletin  No.  3  of  the  Division  of  Entomology  (U.  8.  Depart- 
ment Agriculture,  p.  25.) 

The  larva  of  the  [)resent  species  (originally  described  by  Clemens  as 
Psilocorsis  queroicella)  was  said  by  that  author*  to  bind  the  leaves  of 
oaks  together  in  August  and  September  (in  Pennsylvania)  and  to  pick 
out  the  parenchyma  between  the  network  of  veins ;  to  weave  a  slight 
cocoon  between  two  leaves,  appearing  as  a  moth  in  March  and  April. 
Our  observations  confirm  the  accuracy  of  Clemens's  observations.    In 

*Proc.  Acad.  Nat.  Sciences,  Phil.,  Jnne,  1860.  See  also  Clemens's  Tineina  of  North 
America,  edited  by  H.  T.  Stainton,  p.  149.  Digitized  by  VjUU^lt: 
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1884  we  reared  it  from  the  Oak  ia  Providence,  the  moths  in  confine- 
ment appearing  May  3  to  13  of  the  following  spring. 

During  the  season  of  1886  we  found  the  larv®  both  on  the  Oak  and 
on  the  Aspen  at  Brunswick,  Me.,  during  the  last  week  in  August  (the 
25th  to  3l8t).  It  disfigures  these  trees  by  binding  the  leaves  together, 
where  it  occupies  a  gallery  in  the  mass  of  excrement  filling  the  space. 
It  weaves  a  slight,  but  quite  consistent,  oval,  flat  cocoon  between  the 
somewhat  crumpled  leaves ;  the  moths  appeared  in  the  breeding  cages 
from  May  15  to  20 ;  at  first  sight  the  moth  resembles  a  Tortrix,  the 
wings  being  wide  and  broad  at  the  end,  and  the  markings  plain  ;  it  is 
very  different  in  appearance  Irom  the  moth  of  the  other  species  we  have 
mentioned,  which  is  white,  with  longer,  narrower  wings.  The  abdomi- 
nal spine  of  the  chrysalis  is  also  very  peculiar  in  shape. 

Descriptive. — Larva. — Body  flattened.  Head  wide,  slightly  narrower  than  the 
prothoracic  segment ;  dark  brown ;  prothoraoic  shield  dark  brown,  slightly  paler  than 
the  head.  Body  behind  pale  livid  greenish  flesh-colored ;  no  dorsal  setiferous  warts, 
but  on  each  side  of  each  segment  are  two  dark  warts  of  nneqoal  size  giving  rise  to 
long  hairs ;  below  them  are  two  smaller,  paler,  less  conspicuous  warts.  Supra-anal 
plate  large,  broad,  rounded,  blackish,  with  five  setiferous  warts  around  the  edges  of 
the  plate.    All  the  legs  concolorous  with  the  body.    Length,  12"™. 

Pupa, — Of  the  shape  of  the  Tortricidn,  being  unusually  stout  and  of  a  mahogany 
brown  color.  Abdominal  segments  peculiar  in  having  a  single,  finely  oreaulated 
ridge  passing  dorsally  and  lateraUy  around  the  front  edge  of  the  segment ;  there  are  no 
teeth  or  spines,  but  a  rough  surface  on  the  ridge  with  confluent  granulations  The 
tip  is  peculiar,  the  last  segment  being  conical,  with  a  stout  spine  (cremaster),  which 
is  rounded,  a  little  flattened,  and  ending  in  two  forks,  from  the  sides  and  ends  of  which 
arise  in  all  6-8  long  bristles,  which  stick  into  the  silken  lining  of  the  rather  slight 
cocoon  in  which  it  transforms.    Length,  7™™. 

Moth, — Recognized  by  its  large  size,  broad  square  wings,  and  long  slender  palpi^ 
curving  backwards  high  over  the  head.  Head,  thorax,  and  fore  wings  tawny  gray, 
with  a  line  of  fine  dark  scales  on  the  base  of  the  antennae  and  on  the  upper  and  un- 
der side  of  the  last  joint  of  the  palpi.  Fore  wings  uniform  tawny  gray,  mottled  with 
fine  blackish  scales ;  no  distinct  markings  except  a  dark  diffuse  discal  dot.  Fringe  gray. 
Hind  wings  and  abdomen  as  well  as  the  legs  shining  pale  tawny  gray,  much  lighter 
than  the  fore  wings ;  beneath  of  the  same  color,  except  that  the  fore  wings  are  some- 
what dusky  except  on  the  outer  edge  and  outer  half  of  the  costal  margin.  Expanse 
of  wings  20™™. 

THE  BEECH  SPAN-WORM. 

(Hyperetis  nysmria  Smith  and  Abbot.) 

Although  the  Alder  is  one  of  the  food  trees  of  this  not  nnoommon 
inch- worm,  it  is  known  to  live  on  the  Beech.  The  specimen  reared  from 
the  Alder  by  us  is  described  below. 

I  have  beared  this  moth  from  a  large  span-worm  fonnd  on  the  Alder 
September  6,  at  Brunswick  Me.,  which  exactly  resembled  a  small  twig 
of  the  same  shrub.  It  pupated  September  20,  in  a  broad  flattened  oval 
cocoon  spun  between  the  leaves,  and  the  moth  appeared  at  Providence 
in  the  breeding  cage  May  15  of  the  following  year. 
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Mr.  W.  Saunders  has  reared  the  moth  from  a  caterpillar  foand  on  the 
Beech,  and  it  will  probably  occur  on  other  trees. 

Larva, — Head  rather  smaU,  mnoh  narrower  than  the  body,  somewhat  flattened  in 
firont.  First  thoracic  considerably  narrower  than  the  second  thoracic  segment ;  sec- 
ond and  third  thoracic  segments  with  lateral  slight  swellings ;  the  black  spiracles  are 
sitoated  on  dnsky  swellings ;  on  the  fifth  abdominal  segment  is  a  dusky  dorsal  hump, 
edged  in  front  with  white,  consisting  of  two  rounded  conical  tubercles.  Supra- anal 
plate  rounded  with  two  stiff  terminal  setae ;  anal  legs  rather  broad,  with  a  setiferous 
fleshy  conical  tubercle  on  the  upper  edge.  General  color  of  head  and  body  lilac-brown ; 
head  slightly  more  reddish,  and  on  the  back  of  each  segment  is  a  pair  of  whitish  spots, 
especially  distinct  on  the  second  thoracic,  but  wanting  on  the  first  segment.  Supra- 
anal  plate  and  anal  legs  sea-green,  mottled  with  dnsky  spots.    Length  28<n™. 

Pupa, — Body  rather  thick ;  mahogany-brown,  ends  of  wings  and  legs  reaching  to 
the  posterior  edge  of  the  third  abdominal  segment.  Terminal  spine  of  the  abdomen 
(cremaster)  large,  flattened  beneath,  broad,  triangular ;  the  upper  and  under  surface 
with  fine  irregular  wavy  longitudinal  ridges.  Four  lateral  curved  bristles  and  a  ter- 
minal pair  about  twice  as  thick  and  long  as  the  others.  On  the  under  side  at  the  base 
of  the  spine  are  two  orbicular  areas  like  flattened  tubercles.    Length  12  '^^. 

MotK^Fore  wings  pale  whitish,  with  fine  cross  specks  as  usual;  the  basal  cross 
line  is  heavy  on  the  costa  and  bent  sharply  outwards  on  the  subcostal,  with  a  smaller 
angle  on  the  median  vein  and  a  larger  angle  on  the  snbmedian  vein.  The  great  but 
obtuse  angle  made  by  the  outer  line  extends  quite  near  the  outer  edge  of  the  wing. 
Half  way  between  the  apex  and  the  outer  line  two  brown  costal  patches ;  two  un- 
equal black  patches  near  the  internal  angle.  Beneath,  the  lines  and  cross  specks  are 
reddish-brown.  Expanse  of  wings  33™™.  The  specimen  does  not  agree  with  either 
of  the  four  figures  in  my  Monograph  of  Geometrid  Moths,  differing  especially  in  the 
shape  and  direction  of  the  outer  line. 

THE  CLEFT-HEADED  SPAN-WOBM. 

(AmphycUms  cognataria  Guen.) 

This  common  inch  or  measuring  worm  is  the  largest  species  we  have 
met  with  feeding  on  the  Willow,  and  may  be  readily  recognized  by  its 
deeply  cleft  head  and  reddish-brown  or  green  body  like  a  reddish  or 
green  willow  twig,  which  it  closely  mimics.  We  have  noticed  it  as 
frequently  in  Jackson,  N.  H.,  as  in  Maine.  It  becomes  fully  fed  by  the 
first  week  in  September,  my  specimens  transforming  September  8,  the 
chrysalis  entering  the  earth.  The  moth  appears  in  June  in  Maine,  late 
in  May  in  Southern  New  England  and  Kew  York.  I  have  raised  this 
moth  in  Maine  from  the  Larch  (pupating  September  16),  also  from  the 
Missouri  Currant,  an  ornamental  shrub;  also  from  the  Apple,  Elm, 
Cherry,  and  the  Aspen  in  Bhode  Island,  though  the  Willow  is  probably 
its  native  food-plant,  as  it  occurs  in  greatest  abundance  on  that  tree. 
Mr.  Lintner  states  that  the  larva  feeds  on  the  Maple;  that  the  caterpillar 
entered  the  ground  for  pupation  August  11,  the  moth  emerging  the 
latter  part  of  Jtf ay.  (Ent.  Contr.  Ill,  166.)  My  specimens  emerged  in 
Providence,  May  13.  The  larva  found  on  the  Aspen  is  greenish  and 
like  a  fresh  aspen  twig,  with  whitish  granulations,  which  are  black  on 
the  tubercles. 
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Dbscriptivb.—  Tonng  larva,— Hend  large,  deeply  notched,  each  tnbercle  distinctly 
conical ;  body  cylindrical,  slender,  with  no  tubercles  ;  a  little  smaller  in  the  middle 
than  at  each  end.     Head  and  body  uniformly  of  a  dull,  brick-red.    Length  13  to 

Larva  btfore  the  last  molt. — With  the  characters  of  the  adult  larra ;  salmon  red. 
Length  SS"*". 

Mature  larva. — Twig-like,  head  very  deeply  notched,  each  side  above  conical  ;  the 
face  flat  in  front,  the  surface  granulated.  Prothoracic  segment  raised  in  front  into  a 
large  granulated  piliferous  tubercle.  Ou  the  fifth  abdomiual  segment  a  pair  of  large 
lateral  rough  tubercles,  a  little  paler  than  the  body;  on  the  8th  segment  a  pair  of 
converging  pale  granulated  tubercles.  Aual  legs  very  large  and  broad,  with  a  pair 
of  long  dorsal  sharp  fleshy  tubercles ;  supra-anal  plate  very  large,  conical  and  acute, 
with  four  setae  near  the  apex.  Body  of  even  width  throughout,  reddish-brown,  like 
a  reddish  willow  twig,  or  somotimes  greenish.  The  surface  finely  granulated  with 
light  and  black,  and  with  flat  rough  warts,  paler  in  color  than  the  rest  of  the  body; 
our  on  the  front  edge  of  each  segment,  and  two  dorsal  ones  behind.  It  varies  in 
color  from  reddish -brown  to  green,  thus  mimlcing  willow  twigs  of  different  colors* 
Length  55«n«». 

Pupa, — Large,  full,  stout ;  dark  brown.  Cremaster  large,  stout,  a  projection  on 
each  side  in  the  middle,  beyond  rounded,  sharp,  the  point  ending  in  a  slender  fork. 
Length  24™". 

Moth. — A  large  stout-bodied  moth,  with  heavily  pectinated  antennsB  and  rather 
small  wings.  Fore  wings  narrow,  with  the  outer  edge  longer  than  usual ;  pepper  and 
salt  or  ash  sprinkled  with  black  brown ;  an  indistinct,  diffuse,  inner,  curved  line, 
with  a  second  one  nearer  and  diverging  a  little  on  the  costa,  being  nearer  together 
at  the  base.  A  third  diffuse  line  encloses  the  discal  spot.  An  outer  distinct  black 
hair-line  always  present.  Hind  wings  with  three  dark  lines.  Abdomen  with  two 
rows  of  obscure  black  spots.    Expanse  of  wings  60™™. 

lOHTHYUBA  STBIOOSA  Grote. 

The  caterpillar  of  this  iDteresting  species  was  found  July  30,  at  Brans- 
wick,  Me.,  feeding  on  the  Aspen  {Popultis  tremuloides).  It  monlted 
August  10,  and  about  the  20th  began  to  spin  a  silken  cocoon  between 
two  leaves.  The  moth  (a  male)  appeared  in  the  breeding  cage  at  Prov- 
idence, May  20.  Like  J.  americatm^  it  sits  with  the  wings  folded  sharply 
over  the  back,  with  the  fore  legs  held  straight  out  in  front,  with  the 
tufbed  tail  curved  up. 

Descriptive. — Larva  before  the  last  molt. — Head  broader  than  the  body,  flattened 
in  front,  dull  black,  with  long  white  hairs.  Body  flattened,  with  yellow  and  reddish 
longitudinal  stripes ;  three  dorsal  faint  red  stripes  on  a  yellowish  ground,  and  three 
deep  lake-red  lateral  stripes,  the  lowermost  the  broadest  and  deepest  in  hue.  Two 
bright  yellow  lateral  stripes.  Five  pairs  of  flesh-colored  abdominal  legs,  the  legs  pale  - 
amber,  colored  like  the  under  side  of  the  body.    Length  9^^. 

Larva  after  the  last  molt. — Markings  much  as  in  the  previous  stage.  Length  17  to 
18™". 

The  rude  cocoon  is  formed  by  tying  a  few  leaves  together,  gathering  them  by  a  web 
at  the  edges,  thus  forming  a  roomy  chamber,  partly  lined  with  sUk,  ;^ithin  which  the 
chrysalis  rests. 

Pupa. — Smaller  and  not  so  full  and  rounded  at  the  end  as  in  J.  incluea;  cremaster 
as  in  that  species,  ending  in  two  stout,  very  short,  recurved  spines.    Length  12™™. 

Moih.-^One  male.  Smaller  and  duller  brown  than  J.  indentata  Pack.  Palpi  whit- 
ish  below,  dark-brown  above,  as  in  J.  indentata  (which  closely  resembles  Fitch's  /. 
vau)  ;  front  of  head  slightly  broader  and  squarer ;  median  thoracic  brown  band  as  in 
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/.  indentata.  Fore  wings  with,  the  costal  edge  straighter  and  the  apex  less  turned  ap 
than  Id  /.  indentataf  the  apex  being  slightly  more  ronnded  than  in  that  species  or  in 
I.  induaa.  Basal  line  distinct,  making  a  sharp  angle  on  the  median  vein,  and  more 
incnrved  in  the  snbmedian  space  than  in  /.  indentata;  second  line  mnch  more  sud- 
denly incorved  than  I.  indentata^  the  same  line  being  straight  in  /.  %nclu$a  ;  the  short 
third  line  as  in  /.  indentata^  hot  more  sinuous.  Fourth  and  enter  line  much  as  in  /. 
indentcitaf  but  the  species  differs  from  all  the  others  known  by  the  large  conspicuous 
irregular  whitish  ochreous  patch  which  fills  in  the  costal  curve  of  this  line  and  ex- 
tends half  way  from  the  costal  end  of  the  line  to  the  apex  of  the  wing ;  no  deep  brick- 
red  discoloration  on  each  side  of  costal  half  of  fourth  line,  so  distinct  in  /  indentata, 
but  a  long  discal  blackish  stripe  extends  along  the  first  median  venule  to  the  sub- 
marginal  row  of  brown  dots  which  are  not  so  distinct  as  in  /.  indentata  or  J.  incluaa; 
though  the  marginal  row  of  dark  brown  lunules  is  as  distinct  as  in  /.  inclusa.  Fringe 
as  in  J.  incluaa,  but  that  on  the  hind  wings  mnch  darker.  Hind  wings  darker  than  in 
I,  indentata.  Wings  beneath  much  as  in  /.  indentata,  but  there  is  no  reddish  tint  to- 
wards the  apex,  and  the  white  oblique  costal  streak  is  much  less  distinct.  There  are 
traces  of  a  common  brown  diffuse  line.  Abdomen  a  little  shorter,  the  fan  or  tnft  of 
scales  perhaps  shorter  and  expanding  wider.  Expanse  of  wings  25'"'". ;  length  of 
body  12™™. 

THE  LIVE  OAK  THECLA. 

{Theclafavonius  Smith  and  Abbot.)  » 

The  green,  aluglike  caterpillars  of  this  beaatifnl  butterfly  were  ob- 
served on  the  Live  Oak  at  Enterprise,  Fla.,  April  7  and  8,  also  a  few 
days  afterwards  at  Crescent  City,  and  again  on  the  Scrub  Live  Oaks  on 
Anastasia  Island,  Saint  Augustine.  They  pupated  April  13, 14;  the 
chrysalis  in  general  appearance  closely  resembling  that  of  Thecla  cala- 
nu8y  found  about  Providence.  They  breed  easily  in  confinement,  my 
specimens  having  been  placed  in  a  small  pocket  tin  box.  After  my  re- 
turn to  Providence  the  butterflies  emerged  from  April  30  to  May  L*.  It 
is  the  most  common  species  in  the  Southern  States,  and  is  said  by  Smith 
and  Abbot  to  feed  on  (^uercus  rubra  and  other  Oaks. 

Descriptivb. — Xarva.— Closely  resembling  in  general  appearance  that  of  Theda 
oalaniu.  Body  straw-yellowish  green,  with  fine  yellowish  papilla  and  dense  short 
hairs.    Head  pale  hom-oolor,  small  and  narrow.    Length  17<>*». 

Pupa. — Of  the  same  size  and  shape  as  that  of  Thecla  calanuSf  the  hirsutes  the 
same,  though  not  qnite  so  coarse.  In  color  rather  pale  horn,  not  so  much  mottled 
with  black.  It  differs  from  T,  calanue  in  the  distinct  lateral  row  of  black  dots.  Length 
10™™. 

Imago, — Wings  of  the  nsual  form  and  color  in  the  genus.  Fore  wings  of  male  with 
a  blackish  sex-mark  below  the  costa ;  a  tawny  patch  in  the  first  and  a  larger  more 
distinct  one  in  the  second  median  cell.  Hind  wings  with  a  large  deep  orange  patch 
near  the  inner  angle,  with  a  minute  one  on  each  side;  orange  spots  on  the  inner 
angle.  '  *  The  points  of  the  W  formed  by  the  inner  line  on  the  under  side  of  the  hind 
wings  tonching  the  outer  line  "  (French).    Expanse  of  wings,  23™™. 

THE  LITE  OAK  LEAF-BOLLEB. 

Tortrix  querd/oliana  Fitch. 

While  at  Saint  Angnstine,  Fla.,  early  in  April  I  noticed  a  pale  green 
leaf-roller  on  the  Live  Oaks  on  Anastasia  Island.    April  14  it  spun  a 
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slight  cocoon,  within  which  the  worm  changed  to  a  pupa,  April  16  or 
17;  the  moth  appeared  April  30,  after  my  retam  to  Providence. 

Descriptive. — Larva, — ^Pale  green  ;  head  green  ;  otherwise  of  the  nsaal  appearance. 

Pupa, — Body  pale  and  slender,  the  cant  skin  thin  and  unosnally  so  for  a  Tortrix. 
Cremaster  or  terminal  abdominal  spine  peculiar  in  being  long  and  narrow,  as  wide  at 
the  tip  as  at  the1i)a8e ;  the  snrface  above  and  beneath  with  fine  longitudinal  ridges ; 
a  pair  of  short  dorsal  setse  near  the  end ;  edge  of  the  extreme  tip  cnrvilinear,  with  foni 
curved  setsB  of  nearly  equal  length.  Each  abdominal  segment  with  two  rows  of  fine 
teeth.    Length,  10"™. 

Moth. — Pale  tawny  yellow,  with  yellowish  brown  darker  scales  and  dots  and  darker 
brown  lines.  Head  pale,  tawny  brown  on  the  vertex  with  a  small  spot  in  the  middle 
of  the  front.  Palpi  dark,  externally  pale  above  and  at  tip  of  second  joint.  Fore 
wings  pale  whitish  tawny  yellow,  densely  speckled  with  darker  scales ;  on  the  inner 
third  of  the  wing  an  oblique,  dark  brown,  narrow  line  beginning  on  the  inner  third 
of  the  costa  and  ending  in  the  middle  of  the  hind  margin.  An  outer  parallel  line, 
which  is  forked  on  the  costa  and  ends  on  the  internal  angle ;  from  near  the  middle 
the  line  sends  ofif  a  spur  to  the  apex,  but  before  reaching  the  apex  a  spur  is  s^nt  to 
the  costa,  also  a  3-forked  line  to  the  outer  edge  of  the  wing.  Hind  wings,  abdomen, 
and  legs  almost  white.    Expanse  of  wings,  20°^.    (Identified  by  Prof.  Femald.) 
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EEPOBT  ON  NEBRASKA  INSECTS. 
By  Lawrence  Bbuner,  Special  Agent. 

This  has  been  an  unusaally  favorable  year  in  Nebraska  and  adjoining 
States  for  the  ravages  of  certain  injurious  insects.  The  spring  was  a 
little  backward,  rather  drier  than  usual,  and  warm,  suitable  for  the 
development  of  all  kinds  of  our  most  destructive  specios.  The  summer 
was.a  hot  and  uncommonly  dry  one,  killing  off  the  pfwrasites,  while  con- 
tinuing favorable  to  most  of  the  species  causing  injury  to  crops. 

Among  the  species  noticed  to  be  injurious  the  following  were  chief: 
The  Red-legged  Locust  {Melanoplus  femur-ruhrmn)^  the  Differential  Lo- 
cust {M.  differentialis)^  Chinch  Bug  (Micropus  leucopterus),  the  Striped 
Cottonwood  Beetle  (Pkigiodera  acripta),  the  Ash  Saw  fly,  the  Colorado 
Potato  Bieetle  {Doryphora  10lineata)j  the  Gray  Blister  Beetle  (Lytta 
cinereus)^  the  Corn  Worm  {Heliothis  armigera),  and  the  larvjB  of  the  Ash 
Saw-fly,  and  early  in  the  season  the  Box-elder  Plant  Louse. 

Notwithstanding  the  ravages  of  all  these  insects  in  connection  with 
a  very  dry  summer,  our  crops  have  fallen  but  little  below  the  average 
year,  and  at  the  present  time  everything  appears  in  first  rate  condi- 
tion. 

As  would  naturally  be  supposed,  from  data  received  last  year,  locusts 
are  again  on  the  increase  at  various  points  both  southward  and  north- 
ward. During  the  months  of  April  and  May  I  visited,  under  your  in- 
structions, central  Texas,  where  several  species  of  these  insects  had  be- 
come so  numerous  as  to  endanger  the  crops  in  that  particular  locality. 
Upon  these  I  reported  at  the  time.  We  have  since  learned  that  crop 
prospects  in  that  portion  of  the  State  were  good,  and  that  the  locusts 
were  diminishing  in  numbers.  On  the  other  hand,  in  Montana  and 
northwestern  Dakota,  advices  stJited  that  the  Rocky  Mountain  Locust 
{Melanoplus  sprcius)  with  several  other  species,  were  even  more  numer- 
ous than  they  were  in  these  places  last  year.  This  being  a  new  and 
sparsely  settled  country  it  has  been  very  difficult  to  obtain  reliable  data 
as  to  their  numbers,  movements,  and  injuries,  if  any. 

Judging  from  occasional  newspaper  reports  during  the  season  it  is 
quite  evident  to  my  mind  that  scattering  swarms  of  locusts  have  reached 
eastward  at  least  as  far  as  the  James  River,  along  the  line  of  the  North" 
eru  Pacific  Railway,  and  southward  of  this  point  probably  75  or  10^) 
miles.  These  swarms  have  certainly  left  their  eggs  scattered  over  '^ho 
country  passed  through  while  migrating,  and  will  g^lJ^ggy^feftJ^M^ 
17528— No.  13 3  33^ 
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from  next  spring,  providing  the  winter  is  favorable  to  their  preserva- 
tion. We  do  not,  however,  look  for  any  extraordinary  increaserin  these 
insects  over  an  extended  scope  of  country  next  year. 

In  southwestern  Nebraska  and  portions  of  northern  Kansas  the 
Chinch  Bug  {M.  leucopterus)  became  very  numerous  during  June  and 
early  July,  and  did  a  considerable  amount  of  injury  to  crops— especisJly 
Ui  small  grain.  This  undue  increase  was  mainly  due  to  the  excessive 
drought  in  that  particular  region.  A  reference  to  the  accompanying 
telegraphic  crop  reports  will  be  sufficient  proof  of  the  magnitude  of  the 
injury  done  and  the  area  overrun.  Soon  after  harvest  heavy  rains  in 
this  region  diminished  the  numbers  of  the  insect. 

The  Striped  Cpttonwood  Beetle  (Plagiodera  scripta)  has  also  been 
quite  numerous  in  several  portions  of  the  West  during  the  year,  and 
did  much  injury  to  both  Cotton  woods  and  Willows  upon  high  land. 
Especially  was  this  true  with  respect  to  the  young  trees  upon  tree  claims 
in  newly  settled  areas.  There  has  been  considerable  vexation  at  the 
United  States  land  offices  on  account  of  the  injuries  of  this  insect  and 
of  a  species  of  Saw-fly,  the  larvse  of  which  attack  the  foliage  of  our  va- 
rious species  of  Ash  trees,  causing  them  to  die.  When  the  time  comes 
for  "proving  up'' there  are  too  few  trees  growing  upon  the  tract  of 
laud,  and  the  result  is  its  probable  loss  to  the  enterer. 

The  Colorado  Potato  Beetle  ( Doryphora  lO-Uneata)  and  Cabbage  But- 
terfly (Fieri 8  rapae)  have  both  been  rather  more  abundant  than  nsaal 
during  the  year  and  have  done  much  injury  to  their  respective  food- 
plants. 

lu  addition  to  these,  the  Ash-gray  Blister  Beetle  (Lytta  cinerea)  has 
been  observ^ed  in  several  localities  in  northern  Nebraska  to  entirely  de- 
foliate young  hedges  of  Honey  Locust.  Until  the  present  summer  I 
have  not  observed  this  insect  attacking  the  Honey  Locust  since  the  sum- 
mer of  1876  or  1877.  At  that  time  a  nursery  of  small  trees  of  this  kind 
were  entirely  stripped  of  leaves  by  them,  as  were  also  several  larger 
ones  standing  alone. 

The  Com  Worm  (Heliothis  armlgera)  was  very  numerous  and  caused 
considerable  injury  by  eating  the  ends  of  the  ears  of  corn.  It  has  also 
been  found  quite  abundant  in  tomato  patches,  where  it  bored  into  the 
fruit,  causing  the  tomatoes  to  rot. 

We  append  a  series  of  short  extracts  from  western  newspapers  bear- 
ing on  some  of  these  topics. 

"  GRASSHOPPERS.'^ 

A  clond  of  grasshoppers  stopped  for  a  roeal  at  Sanborn  [Dakota]  recently  and 
chewed  up  a  field  of  wheat  in  ten  minutes.— 0/na^a  Daily  BeCy  Jnly  23, 1866. 

Grasshoppers  are  reported  in  numerous  quantities  in  Winneshiek  County,  loTca, 
Howard  County,  Indiana,  and  in  Athens  County,  Ohio.— O^aAa  Daily  Bee,  May  31, 
1886. 

Grasshoppers  are  reported  at  Fargo  and  Huron,  Dak.  Lawreiwe  Bnmer,  who  is 
authority  ou  the  subject,  informs  us  that  there  w  no  doubt  thoy  are  hicirptiH|^jlMHlji, 
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aod  unless  something  is  done  to  oheok  them  they  will  eventually  be  as  nnmerons 
as  ever.  Pne  consolation,  however,  is  that  they  will  never  he  able  to  do  the  same 
amount  of  damage  in  one  locality  as  formerly,  on  account  of  the  wider  expanse  of 
dettled  and  cultivated  land  over  which  they  will  have  to  travel.  Nebraska  is  forever 
more  free  from  any  serious  ravages. — West  Point  Pt'ogresa,  Thursday,  July  22,  1866. 

CHINCH  BUGS. 

Chicago,  May  30.— The  following  crop  summary  will  be  printed  in  this  week's  issue 
of  the  Farmer's  Review :  "  As  the  season  advances  reports  of  the  presence  of  insects  in 
winter  wheat  fields  grow  more  numerous,  but  beyond  certain  afflicted  districts  in 
Kansas,  Illinois,  Indiana,  and  Ohio  the  reports  are  of  an  isolated  character  and  do  not 
appear  to  seriously  threaten  the  general  outlook  for  an  average  crop  yield.  Southern 
Illinois  continues  to  send  in  the  most  bugs.  Alexander,  Bond,  Edwards,  Jefferson, 
and  Monroe  Counties,  all  in  Southern  Illinois,  report  great  injury  in  many  of  the  fields. 
Grenola,  Franklin,  and  Panorama  Counties,  in  Kansas ;  Felton  and  Highland  Counties, 
in  Ohio,  and  Howard  County,  in  Indiana,  report  considerable  injury  from  chinch  bugs. 
Looking  over  the  entire  winter  wheat  belt,  the  promise  is  still  good  for  an  average 
yield,  but  the  early  promise  that  the  season  was  to  bring  forth  a  *'  bumper''  crop  will 
now  be  abandoned.  The  acreage  would  not  warrant  such  an  outcome,  unless  the 
conditions  were  everywhere  extremely  favorable. — Omaha  Daily  Bee,  May  31,  1886. 

Chester,  Nebr.,  July  2. — [Special  to  The  Bee^— The  chinch  bugs  have  been  making 
great  havoc  with  the  spring  wheat.  Some  fields  are  entirely  destroyed,  others  greatly 
damaged,  and  scarcely  any  left  untouched.  When  the  bugs  get  through  with  the 
wheat  they  attack  adjoining  cornfields  and  are  damaging  them  to  some  extent. 

Belvidere,  Nebr.,  July  2. — [Special  to  The  Bee"] — Prospect^for  all  kinds  of  crops 
are  good  with  the  exception  of  wheat,  which  the  chinch  bugs  are  taking  to  some  ex- 
tent. 

Hebron,  Nebr.,  July  2. — [Special  to  The  Bee^^—Crops  have  needed  rain  badly  for 
some  time  nntil  last  Saturday,  when  a  copius  downpour  came  to  their  relief.  Wheat 
is  suffering  from  the  depredations  of  chinch  bugs,  many  fields  having  been  taken  en- 
tirely and  not  considered  worth  harvesting.  Corn  is  growing  finely,  and  although 
small  for  the  season  of  the  year  bids  fair  to  make  a  good  crop. — Onwha  Daily  Bee,  July 
3,1886. 

Hastings,  Adams  County,  Nebraska,  July  9.— Rye  and  barley  harvest  is  showing 
about  two-thirds  of  a  crop.  The  yield  of  oats  and  wheat,  on  account  of  drought  last 
month  and  the  present  ravages  of  chinch  bugs,  will  not  exceed  two-fifths  of  an  average 
yield.     Com  is  doing  fairly  well  but  needs  rain. 

Crete,  Saijne  County,  Nebraska,  JnZy  9.— The  condition  of  wheat  is  bad.  Chinch 
bugs  and  rust  are  the  cause,  and  there  will  be  only  a  half  a  crop.  Oat«  will  only  be 
half  a  crop,  on  account  of  late  planting.  Barley  will  bo  a  larger  crop  than  last  year. 
Rye  is  a  heavy  crop     There  has  been  no  rain  for  ten  days.    Farmers  are  jubilant. 

Wahoo,  [Saunders  County,]  Nebr.,  July  9.— Nearly  all  the  corn  is  laid  by.  It  is 
needing  rain  badly.  A  few  more  days  of  dry  weather  will  work  great  injury,  but  a 
rain  in  a  few  days  will  help  it  wonderfully.  Oats  and  spring  wheat  will  be  slightly 
injured  by  drought,  and  chinch  bugs  are  doing  some  damage  to  wheat. 

Exeter,  Filmore  County,  Nebraska,  July  9. — ^Wheat  will  be  a  poor  yield  this 
year.  Chinch  bugs  are  reported  from  several  places  as  very  destructive.  Corn  was 
never  better.  It  is  two  weeks  since  the  last  rain  and  more  is  needed,  but  no  damage 
as  yet.     Farmers  feeling  o.  k. 

Faipmont,  Fillmore  County,  Nebraska,  July  9. — Farmers  need  rain  very  much. 
Wheat,  small  acreage,  is  badly  eaten  by  chinch  bugs  and  injured  by  drought  and  heat. 
Corn  and  other  small  grains  are  sufferiug  from  drougth  and  heat.  If  dry  spell  con- 
tinues one  week  more,  farmers  will  raise  only  a  small  crop. 

Dannbbroo,  Howard  County,  Nebraska,  July  9.— -The  hottest  day  so  fax  this 
iummer  wtm  yesterday,  the  temi>eratnre  reaching  104^  in  the  shade.   No  rain  has  falleq 
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for  five  weeks  and  growing  crops  are  snjQfering.  Some  fields  of  oats  and  spring  whest 
will  be  an  almost  total  failure.  Rye,  winter  wheat,  and  barley  are  ready  ivr  harvest, 
nnd  the  yield  will  be  fair;  chinch  bugs  are  commencing  to  be  very  bad  in  some  parts 
of  the  coonty.  The  prospect  of  a  good  com  crop  heretofore  has  been  good,  bnt  now 
it  is  discouraging  on  account  of  the  drought. — Omaha  Daily  Bee,  Saturday,  July  10, 
18S6. 

Hebron,  Thayer  County,  Nebraska,  July  lO.—Com  is  in  need  of  rain.  The  dry 
weather  has  continued  for  a  period  of  two  weeks  or  more.  Small  grain  in  general  is 
suffering  for  waut  of  rain.  A  rain  any  time  within  a  week  will  help  the  com  in  its 
growth  and  destroy  the  chinch  bug,  now  playing  havos  in  many  fields.  Most  of  the 
small  grain  failed  to  fill  out  by  reason  of  the  dry  weather,  and  its  production  won't 
reach  that  of  last  year's  by  ono-half.  Our  farmer  friends  are  somewhat  discouraged 
over  the  present  outlook  for  prospects  of  a  goo<l  corn  crop. 

York,  York  County,  Nebraska,  July  10.— Chinch  bugs  are  working  on  wheat  and 
other  small  grain.  Com  looks  fair,  but  some  of  it  is  turning  to  a  yellowish  shade. 
Squash  and  melou  vines  are  wilting  and  bugs  working  ou  them.  No  raiu  for  nearly 
three  weeks.  If  we  have  raiu  in  a  few  days  there  will  not  be  a  great  shortage  on  an 
average  crop.    Farmers  feel  blue,  knowing  that  the  crop  will  not  be  an  average  one. 

York,  York  County,  Nebraska,  July  10.— The  condition  of  the  com  crop  in  York 
County  is  good,  notwithstanding  the  dry  weather  of  the  past  two  weeks.  Oats  will  be 
an  immense  crop.  Spring  wheat  is  an  entire  failure.  The  crop  was  very  short  and 
what  remained  is  being  rapidly  destroyed  by  the  chinch  bugs.'  The  dry  weather  has 
had  a  damaging  effect  on  wheat  and  com.  Winter  wheat  and  other  crops  are  good. 
The  York  County  crop  will  average  about  60  per  cent. 

Edgar,  Clay  County,  July  10. — Small  grain  has  suffered  badly  from  the  drought  in 
this  part  of  Nebraska.  There  has  been  no  rain  in  'this  section  for  two  weeks,  during 
which  time  the  weather  has  been  intensely  hot  and  dry.  Barley  and  rye  are  bar. 
vested,  but  there  is  not  more  than  two-thirds  of  a  crop.  There  was  yielded  about  two- 
thirds  of  a  crop.  Spring  wheat  and  oats  are  very  short,  and  are  being  destroyed  by 
chinch  bugs  rapidly.  Unless  raiu  comes  soon,  but  little  grain  will  be  harvested  on 
account  of  chinch  bugs.  Farmers  are  very  much  discouraged,  though  they  still  enter 
tain  hopes  of  a  medium  corn  crop. 

Fairchild,  Clay  County,  Nebraska,  July  10.— Wheat  will  make  about  one-half 
a  crop,  barley  about  three-fourths,  and  oats  a  good  average  yield.  Dry  weather  in 
the  early  part  of  the  season  injured  small  grain  most.  We  had  good  rains  in  the  lat- 
ter part  of  May.  Since  that  time  it  has  been  dry,  no  raiu  at  all  since  June  28.  Com 
is  looking  well  in  spite  of  dry  weather.  If  we  get  rain  iu  a  few  days  there  will  be  a 
good  prospect  of  nearly  a  full  crop.  Lately  chinih  bugs  have  made  their  appearanee 
in  large  numbers  and  are  doing  considerable  damage.  Farmers,  as  a  rule,  are  feeling 
in  good  spirits  over  the  crop  prospects. — Omaha  Daily  Bee,  July  12,  1886. 

Fort  Dodge,  Iowa,  July  16.— [Special  telegram  to  The  Bee'i — A  much  needed  rain 
fcllin  this  locality  yesterday.  *  *  *  The  crops  are  slightly  damaged  by  the  drought. 
Chinch  hugs  have  made  their  appearance  in  portions  of  the  county  and  are  getting 
their  work  in  on  g^ain  and  com. 

Hebron,  July  16. — [Special  to  The  Bee"] — Your  correspondent  has  made  a  thorough 
investigation  of  crops  in  Thayer  County  and  Southem  Fillmore,  arriving  at  this  place 
to-day.  The  chinch  bugs  have  entirely  destroyed  many  fields  of  spring  wheat  and 
oats.  Some  fields  have  been  burned  on  the  ground,  with  the  hope  of  killing  the  bugs 
to  keep  them  out  of  adjoining  fields  of  small  grain  and  com.  At  the  best,  small  grain 
will  not  make  over  one-third  of  a  crop  throughout  this  section.  Com  has  looked  well 
until  within  the  past  ten  days,  but  the  hot,  dry  weather  of  the  la&t  two  weeka  has 
put  a  different  hue  on  the  aspect  and  on  farmers'  countenances.  The  earliest  plant- 
ings and  most  forward  corn  suffers  the  most,  but  on  all  sides  can  be  seeii,  sprinkled 
through  the  fields,  stalks  of  com  that  are  white  as  snow.  With  copious  rains  within 
a  few  days  a  fair  crop  of  corn  may  be  had,  but  a  delay  of  wot  weather  for  ten  days 
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If  ill  insure  anywhere  from  one-third  of  a  crop  to  nothing.    Pasture  and  hay  lands  are 
also  showing  the  effects  of  the  drought. — Omaha  Daily  Bee,  Jnly  17,  1886. 

Grand  Island,  Hall  County,  August  5. — The  wheat  crop  throaghoat  Hall  County 
is  turning  out  much  hotter  than  was  expected.  In  some  precincts  the  farmers  report 
the  yield  better  than  it  has  been  for  years,  while  in  other  localities  it  was  damaged 
by  drought  and  chinch  bugs,  but  the  average  yield  will  be  about  12  bushels  per  acre. 
The  recent  rains  have  done  much  .toward  bringing  out  tho  com  crop,  which  is  in  a 
splendid  condition,  and  in  some  places  it  will  make  60  to  80  bushels  to  the  acre,  and 
.without  any  more  rain  it  will  average  about  40  to  50  bushels  to  the  acre.  Farmers 
are  feeling  good  generally,  and  think  the  entire  crop,  on  an  average,  is  better  than  it 
baa  been  for  years.— OmoAa  Daily  Bee,  August  6,  1886. 
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TESTS  WITH  INSECTICIDES  UPON  GARDEN  INSECTS. 
By  William  B.  Alwood,  Special  Agent 

LETTER  OF  TRANSMITTAL. 

Columbus,  Ohio,  October  30,  1886. 
Sir:  I  inclose  herewith  a  summary  of  my  tests  with  different  insecticides.  These 
are  not  written  in  the  style  of  a  report,  but  to  acquaint  you  with  the  results  I  hare 
obtained.  My  work  is  just  begun,  and  I  do  not  feel  as  though  anything  creditable 
in  the  way  of  a  report  could  be  furnished  so  far.  I  trust  this  will  be  satisfactory 
and  furnish  you  with  what  information  you  desire  concerning  the  progress  of  the 
work  thus  far.  If  you  desire  it  I  can  furnish  a  copy  of  the  original  notes  from 
which  this  summary  is  made  up ;  however,  many  of  my  seri^d  tests  were  noted  in  bulk 
instead  of  keeping  an  individual  record  of  each  test.  This  was  done  because  of  same- 
ness and  lack  of  importance  in  the  individual  record.  This  matter  would  have 
reached  you  a  week  sooner  had  I  not  been  ill  for  several  days.  I  will  forward  some 
notes  about  machinery  in  a  few  days. 
Very  respectfully, 

WM.  B.  ALWOOD 
Prof.  C.  V.  Riley, 
U.  S,  Entomologist, 

KEROSENE  EMULSION. 

Formula. — ^Kerosene,  67  per  cent.;  water,  33  per  cent;  whale-oil 
soap  sufficient  to  form  a  stable  emulsion. 

This  preparation  was  used  on  several  insects  with  somewhat  varying 
results,  the  chief  features  of  which  are  condensed  in  this  note. 

On  Cabbage  Worms. 

The  first  series  was  begun  before  Plusia  brassioas  was  numerous,  hence 
only  Pieris  rapw  is  spoken  of.  The  emulsion  was  used  in  different  di- 
lutions, ranging  from  equal  parts  of  water  and  emulsion  to  16  parts  of 
water  and  1  of  emulsion.  It  was  in  all  cases  applied  as  a  spray,  and 
when  the  worms  were  numerous  and  eating  vigorously.  Several  hun- 
dred plants  were  used  in  the  field  tests.  Weaker  solutions  than  1  of 
emulsion  to  3  of  water  were  of  no  avail  unless  applied  very  heavily,  and 
then  they  caused  considerable  injury  to  leaves.  In  the  proportion  of  1 
to  3  it  was  quite  effective  where  the  worms  could  be  reached,  f.  e.,  were 
not  under  the  leaves,  and  destroyed  about  75  per  cent,  of  them.  It  did 
not  injure  the  leaves  in  this  strength  if  properly  sprayed.  Where  so- 
lution of  1  to  5  was  put  on  excessively  it  killed  and  also  injured  plants. 
Stronger  solutions  than  1  to  3  were  not  more  efficacious  and  injured 
plants  seriously.    The  weaker  solutions  would  sicjlgi^^yti^f^^gmt  and 
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affect  them  nnpleasantly  for  a  short  time,  but  they  would  nniformly 
recov^,  and  either  proceed  again  to  eat  or  crawl  away  to  another 
plant.  In  no  case  were  worms  injured  unless  spray  was  delivered  di- 
rectly upon  them.  Eating  of  the  plants  after  they  had  been  sprayed 
did  not  affect  them.  These  experiments  occupied  several  days  and 
were  duplicated. 

Tests  in  small  Jars. — This  was  a  duplicate  test  on  Plusia  hrassicw  and 
Pieris  rapce.  The  liquid  was  applied  with  a  feather  and  in  sufficient 
quantity  to  moisten  the  entire  body  of  the  worm.  In  dilutions  up  to  1 
to  5  it  killed  both;  weaker  solutions  occasionally  killed  one  or  more 
rap(2  but  not  brassicw. 

In  breeding  Cages. — In  this  test  the  above  was  duplicated  on  larger 
scale.  Liquid  was  applied  as  spray  and  until  all  worms  were  thoroughly 
drenched.  They  were  placed  on  parts  of  a  small  cabbage-head,  so  that 
each  box  very  nearly  represented  an  out-door  experiment  and  enabled 
me  to  be  much  more  certain  of  results  obtained. 

Up  to  5  dilutions  80  per  cent  of  rapce  were  destroyed  and  10  per  cent, 
of  brassiccBj  there  not  being  much  difference  in  the  strength  of  liquid 
as  to  efficacy.  Weaker  solutions  did  little  or  no  injury  to  either.  P.  bras- 
sicas  was  not  treated  with  emulsion  at  all  in  the  field,  but  from  effect 
on  rapce  am  sure  that  the  conditions  were  essentially  those  of  outside 
experiments.  The  amount  of  drenching  with  this  liquid  which  bras- 
sicce  could  stand  was  certainly  remarkable.  In  previous  test  jars  were 
covered.  Liquid  in  each  case  was  taken  from  same  jar  of  emulsion. 
I  had  no  trouble  in  making  a  good  emulsion  that  was  stable  in  what- 
ever dilutions  I  chose  to  use  it. 

On  Cabbage  Plant-louse. 

Wherever  used  on  this  insect,  even  in  weakest  solutions  (1  to  16), 
the  emulsion  destroyed  all  that  were  touched  by  it. 

On  White  Grubs. 

A  solution  of  1  part  emulsion  to  4  parts  water  was  used  quite  ex- 
tensively on  the  larvsB  of  the  May  beetle,  Lachnosterna  fusca.  The  re- 
sults were  far  from  satisfactory.  Where  used  on  the  lawn  the  grubs 
descended  2  or  3  inches  and  were  unharmed.  Some  few  appeared  a  little 
sick,  and  occasionally  a  black  spot  was  observed  on  some  of  them,  but 
none  were  destroyed.  After  conducting  this  test  for  twenty  days  it  was 
abandoned.  Several  boxes  were  arranged  with  loose  soil  and  grubs 
placed  in  these  for  experiment.  Here  where  they  were  only  lightly 
covered  with  loose  soil  the  emulsion  destroyed  nearly  every  one  in 
twenty-four  hours.  The  liquid  was  sprinkled  on  in  these  tests  suffi- 
ciently to  moisten  the  surface  thoroughly. 

Lime  and  salt  were  also  tried  over  the  lawn  and  in  boxes.  On  the 
lawn  where  they  washed  through,  the  grubs  immediately  descended  out 
of  reach,    Hone  were  actually  killed  on  the  lawu  that  I  could  observe. 
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In  boxes  liino  was  nearly  as  efficacioas  as  emulsioD,  and  so  also  was 
salt;  however,  to  do  good  execution,  salt  must  be  applied  in  quantity 
sufficient  to  injure  the  soil.  I  think  there  is  no  doubt  but  these  insects 
can  be  easily  destroyed  if  they  can  be  reached,  but  how  to  reach  them 
under  the  soil  is  the  question.  Their  large,  soft  bodies  are  very  sus- 
ceptible to  injury. 

PYRETHEUM. 

This  powder  was  purchased  from  a  local  wholesale  dealer,  and  to  all 
appearances  was  of  high  grade.  It  was  used  iu  various  tests  to  experi- 
ment on  its  use,  and  as  a  check  on  other  substances  it  was  used  in  all 
tests  of  whatever  nature. 

On  Cabbage  Worms. 

My  earlier  experiments  lead  me  to  believe  that  brassiae  was  much 
harder  to  destroy  than  rapw,  and  this  I  still  believe  to  be  the  case  to 
some  extent,  but  not  to  such  an  extent  as  at  first  supposed.  Quite  a 
large  series  of  tests  were  made  in  the  field  and  also  in  jars  and  cages  to 
test  the  above  supposition,  the  result  iu  the  main  being  very  satis- 
factory. Pure  and  up  to  3  dilutions  it  killed  rapce  with  a  precision 
and  certainty  that  was  remarkable,  the  powder  after  the  3  dilutions 
acting  nearly  as  well  as  if  stronger.  The  time  required  was  varia- 
ble, but  usually  the  worms  were  well  u^ed  up  in  two  hours.  Above  3 
dilutions  its  action  was  uncertain  and  not  to  be  depended  upon,  although 
5  dilutions  will  kill  a  fair  percentage  if  thoroughly  applied.  With  bras- 
sicce  the  results  were  quite  similar  up  to  3  dilutions.  A  large  quantity 
of  powder  was  used  of  this  strength  on  these  worms  after  rapes  had 
nearly  disappeared.  It  was  very  effective,  killing  fully  90  per  cent, 
of  all  worms,  although  the  time  required  is  somewhat  longer  than  with 
rapce-  Above  3  dilutions  it  is  not  efficacious  on  brassiccBy  killing 
scarcely  any,  and  from  the  whole  experience  of  my  experimenta  I  am 
satisfied  that 3  dilutions  are  all  that  can  safely  be  made  for  outdoor 
work. 

In  Jars, — A  large  number  of  tests  were  made  in  jars,  with  very  minute 
quantities  of  powder  on  both  worms.  Jars  were  covered.  These  were 
very  successful,  causing  death  in  from  forty  minutes  to  two  hours.  The 
only  exception  to  this  was  a  full-grown  larva  of  brassicoe.  In  this  test 
dilutions  up  to  twenty  times  the  weight  of  powder  were  quite  efficacious 
on  rapcCy  but  a  few  of  the  last  did  not  destroy  bra^ssicw  with  certainty. 

This  series  was  also  repeated  in  breeding  cages  with,  in  the  main, 
corroboratory  results.  After  5  dilutions  its  action  on  brassicw  was 
quite  uncertain,  depending  somewhat  upon  the  amount  used;  15  dilu- 
tions would  not  kill  them  at  all  under  any  method  of  treatment  Bapw 
was  killed  up  to  20  dilutions  if  thoroughly  applied,  although  in  such 
cases  they  were  more  severely  treated  than  would  be  jyossible  with 
powder  bellows  in  field  work.    Experiments  with  ofl^feRR^^Lportions  of 
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proves  fatal  but  that  it  is  the  fact  of  a  few  graius  of  powder  coming  iu 
contact  with  the  body  of  the  worm.  All  of  my  dilutions  above  6  times 
the  weight  of  powder  show  that  its  efficiency  is  thus  very  much  im- 
paired, and  I  am  satisfied  that  while  almost  infinitesimal  doses  are  suf- 
ficient to  produce  death,  when  powder  is  pure,  they  will  not  suffice  in 
the  presence  of  adulterations.  I  am  quite  convinced  that  5  dilutions 
is  the  limit  of  safe  adulteration,  and  think  that  I  should  hesitate  to 
recommend  over  3.  The  age  of  the  worm  when  treated  is  of  consider- 
able  importance  in  this  connection,  as  young  worms  are  destroyed  with 
much  greater  certainty  than  older  ones.  Pure  powder  exposed  on  the 
leaves  of  cabbage  plants  for  i)eriods  of  thirty  minutes,  fifteen  hours, 
and  twenty  hours,  killed  with  as  much  certainty  as  fresh  powder.  Old 
powder,  which  had  stood  one  year  in  a  candy  jar  without  cover,  killed  as 
well  as  fresh  iwwder.  This  last  was  used,  diluted  3  times,  in  field  work 
and  did  good  execution. 

One  pound  of  powder  diluted  with  3  pounds  of  flour  and  carefully 
used  in  a  Woodason  double-cone  bellows  was  sufficient  to  dust  one 
acre  thoroughly.    Four  was  the  only  adulteration  used. 

EXTRACTS  OP  PYRETHRUM. 

Water  extract — 1  ounce  pyrethrum ;  1  pint  water. 

A Icholic extract — 1  ounce  pyrethrum;  1  pint  alcohol. 

These  were  thoroughly  tested  and  the  tests  repeated  several  times, 
with  very  unsatisfactory  results. 

The  water  extract  was  made  by  stirring  together  the  ingredients. 
Only  the  liquor  was  used  which  was  kept  in  a  tightly  closed  jar. 

This  extract  destroyed  rapae  at  an  average  rate  of  50  per  cent  up  to 
4  dilutions,  and  at  5  dilutions  failed  entirely.  In  full  strength  it  was 
not  nearly  so  efficacious  as  dry  powder,  even  on  rapw,  and  it  did  not 
affect  brassicce  at  all. 

The  alcoholic  extract  was  mad^  by  repercolation  with  about  80  per 
cent,  alcohol.  This  I  anticipated  would  bear  a  large  number  of  dilu- 
tions, and  it  was  used  in  an  extensive  series  of  tests  in  the  cages  and 
jars.  Up  to  5  dilutions  it  killed  fairly  well  and  a  few  were  destroyed 
above  this,  but  not  enough  worth  mentioning,  only  a  small  or  weak 
worm  dying.  This  test  was  repeated  several  times  and  a  new  extract 
was  made,  but  with  little  better  results.  The  new  extract  killed  about 
50  per  cent,  very  slowly  at  10  dilutions.  Both  extracts  spoken  of 
above  were  applied  as  spray,  except  that  in  jars  a  feather  was  used  and 
the  worms  thoroughly  wetted. 

On  Aphis  brassicce. 

Pyrethrum  in  several  forms  was  used  on  this  insect  with  unsatisfac- 
tory results^  the  action  being,  when  applied  pure  or  in  strong  mixtures^ 
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to  dislodge  but  not  destroy  them.  Pure  powder  applied  with  a  bellows  J 
quickly  dislodged  them,  but  did  not  kill  over  10  per  cent.  Those  not  ' 
killed  soon  recovered  and  crawled  back  upon  the  plant. 

On  Potato  Beetle. 

Used  in  the  field  pure  it  destroyed  about  50  per  cent,  of  the  larvae, 
principally  younger  ones.  Adults  were  not  injured  though  heavily 
treated,  but  when  confined  in  breeding  cage  and  thoroughly  dusted 
they  were  all  killed.  I  am  quite  sure  pyrethrum  is  not  a  satisfactory 
remedy  for  Potato  Beetle  where  London  i)urple  or  Paris  giecn  can  be 
used  with  safety. 

On  Tomato  Wonns, 

Several  species  of  Sphiugids  were  quite  numerous  on  the  tomato 
vines,  principally  quinquemaculata.  On  these  the  powder  was  used 
pure  and  also  diluted  three  times.  I  did  not  observe  an  instance  where 
thoroughly  applied  that  it  did  not  x>roduce  death  in  from  two  to  three 
days. 

On  Squash  Bugs. 

Diabrotica  vittata  and  also  12  punctata  were  treated  with  the  i>owder 
both  pure  and  diluted  three  times.  It  destroyed  them  very  efiectuaUy, 
although  I  am  not  certain  that  they  could  be  so  successfully  treated  in 
the  spring  when  the  plants  are  small  and  the  beetles  very  active.  This 
treatment  was  late  in  the  season  when  they  were  feeding  on  pollen  in 
the  bloom  of  squashes. 

On  Fall  Web-worm. 

Not  enough  of  these  could  be  found  for  thorough  tests,  but  pure 
powder  used  on  one  colony  made  them  immediately  break  from  the 
web,  fall  to  the  ground,  and  scatter  in  all  directions,  but  two  days'  ob- 
servation failed  to  show  any  dead  ones. 

Several  times  woolly  caterpillars  were  treated  both  with  powder  and 
solution  without  in  any  instance  producing  death. 

The  powder  used  throughout  was  the  roseum^  and  from  one  package. 

BuHACH  {Pyrethrum  cinerariw/oUum). 

1  was  ordered  to  obtain  this  powder  direct  from  dealers,  and  finally 
sent  to  Stockton,  Cal.,  for  it.  It  did  not  arrive  in  time  for  full  com- 
parisons with  P.  roseuMj  but  I  tested  it  quite  thoroughly  on  P.  brassicce. 

Used  in  minute  particles  it  kills  in  one  to  three  hours,  was  decidedly 
slower  in  action  than  P.  roseum^  but  the  weather  was  cooler.  Exposed 
on  leaves  of  plants  it  killed  up  to  three  days'  exposure  though  very  slow 
at  last  trial.    Weather  cool  as  before  mentioned. 

Diluted  with  flour  it  kills  in  small  jars  up  to  30  dilutions,  but  in 
cages  was  not  eflfective  after  10  dilutions,  and  I  think  most  of  these 
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would  have  recovered  had  they  been  where  they  could  have  crawled 
away  to  fresh  leaves.  The  season  was  so  late  when  received  that  I  was 
anable  to  give  it  a  test  out  of  doors  with  anything  like  satisfaction. 

Alcoholic  extract—OnQ  ounce  powder,  4  fluid  ounces  alcohol  (reper- 
colated). 

This  killed  slowly  at  10  dilutions;  above  that  was  not  effective. 

BENZINE. 

This  was  used  on  several  insects.  Early  in  the  season  when  the  rapw 
worm  was  plenty  a  large  number  of  infested  plants  were  sprayed  with 
very  unsatisfactory  results.  Where  it  was  used  lightly  not  1  per  cent, 
of  worms  was  killed,  used  heavily  a  few  more  were  killed,  but  the  plants 
were  also  slightly  injured.  Tests  in  the  field  were  repeated  several 
times  with  no  better  results.  A  number  of  tests  were  made  in  breed- 
ing cages  and  there  they  resisted  it  equally  as  well.  Of  one  lot,  after 
being  thoroughly  sprayed  four  times  in  quick  succession,  only  16  per 
cent.  died.  It  usually  sickened  the  worms,  but  they  soon  recovered. 
Of  the  lot  above  mentioned  two  had  pupated  in  twenty  hours.  Only  by 
the  most  thorough  drenching  was  I  able  to  kill  cabbage  worms  at  all 
with  this  remedy.  The  injury  to  leaves  was  not  nearly  so  great  as  at 
first  would  be  supposed,  and  in  fact  only  extremely  heavy  applications 
did  any  lasting  injury. 

On  Potato  Beetle. 

Thorough  spraying  did  not  injure  these  at  all.  Leaves  were  not  in- 
jured. 

On  Tomato  Worms. 

The  most  thorough  treatment  was  unavailing.  Leaves  slightly  in- 
jured. 

On  ISquash  Bugs. 

Were  not  injured.    Leaves  slightly  burned. 

On  Cabbage  Lice. 

These  were  destroyed  where  the  spraying  was  thoroughly  done. 

ALUM  WATER. 

This  was  first  used  in  solution  of  1  ounce  to  1  quart  of  water,  but  as 
this  had  no  effect  whatever  on  cabbage  worms  or  lice  a  strong  solution 
was  made  by  boiling  water  with  n  quantity  of  alum  in  it.  Part  of  the 
alum  crystallized  out  on  cooling,  but  left  the  solution  as  s*^^rong  as  could 
be  made.  This  was  used  very  thoroughly  with  no  result  whatever.  In 
every  respect  it  was  a  complete  failure,  ^  I 
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ICE  WATER. 

This  was  used  in  spray  and  poured  upon  the  plants  in  quantity,  also 
worms  were  submerged  in  the  water  for  periods  of  time  up  to  ten  seconds. 
Every  trial  showed  this  to  be  utterly  valueless  as  a  remedy.  Occasion- 
ally a  small  worm  would  be  injured  but  in  no  case  that  I  observed  were 
any  killed  outright.  Temperature  of  water  during  trials  varied  from 
350  to  380  Fah.,  air  from  90^  to  95^  Fah.  A  hot  day  was  purposely 
selected  for  the  work. 

TANSY  WATEE. 

strong  decoctions  of  this  were  made  both  by  soaking  and  boiling  the 
leaves.  In  both  cases  it  was  apparently  as  strong  as  could  be  made. 
Used  in  the  field,  no  result  whatever.  On  worms  confined  in  closed 
jars  they  died  in  about  six  hours.  In  cages  no  eflTect  whatever,  though 
tested  repeatedly  and  very  heavily  applied. 

TOMATO  WATEE. 

A  strong  decoction  of  this  was  made  by  boiling  and  used  as  above 
with  quite  similar  results.  In  many  instances  the  substance  has  de- 
stroyed the  worms  in  jars  (small  wide-mouth  bottles)  and  not  under 
exposed  conditions.  The  larvie  were  not  drowned  but  only  moistened. 
This  is  important  as  showing  that  the  manner  of  using  a  substance  is 
quite  important. 

DKEEE'S  INSECT  TEEEOB. 

This  powder  was  used  both  in  the  field  and  in  cages.  In  no  instauoe 
of  the  field  trials  were  any  of  the  larvae  injured,  though  it  was  thoroughly 
applied,  lightly  with  bellows  and  heavily  by  hand.  Used  in  cages  it 
had  no  effect  whatever  except  that  in  one  instance  20  per  cent,  of  rapes 
were  killed  where  it  was  applied  to  food  so  heavily  as  to  completely  coat 
it  over.  P.  hrassicce  was  not  affected  by  its  use  though  confined  from 
four  to  five  days  where  food  plant  was  completely  coated  with  powder. 
I  feel  perfectly  safe  in  saying,  after  abundant  tests,  that  this  substance 
is  perfectly  worthless. 

HAMMOND'S  SLUG  SHOT. 

This  was  used  only  on  Cabbage  Worms  {rapce  and  hrassicce).  In  field 
tests  several  hundred  plants  were  used  and  tests  made  very  thoroughly. 
At  first  the  powder  wa^  dusted  on  lightly  and  was  almost  an  entire 
failure,  but  with  repeated  and  heavier  dustings  better  results  were  ob- 
tained; however  none  of  the  results  were  sufilciently  successful  to  com- 
mend its  use.  Where  used  heavily  not  over  20  per  cent,  ofrapw  were 
killed,  and  hrassicce  were  not  injured.  In  none  of  the  field  tests  was  I 
^ble  to  find  dead  brassicce.    Worms  of  both  species  were  frequently 
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noticed  forty-eight  hours  after  application  feeding  as  usaal  though 
themselves  and  the  leaves  were  coated  with  powder.  In  breeding  cages 
better  results  were  obtained.  Light  applications  did  but  little  good  as 
oatside,  but  heavy  applications,  where  plants  were  completely  covered 
with  powder,  were  quite  eflFective,  both  species  being  destroyed  to  the 
extent  of  80  per  cent,  to  90  per  cent.  (No  substance  was  more  carefully 
or  thoroughly  use<l  than  this  in  the  above  experiments.)  In  solutions 
the  effect  was  about  the  same.  It  was  used  up  to  8  ounces  to  1  pint  of 
water,  making  almost  a  thick  mixture.  In  this  manner  about  25  per 
cent  of  rap(e  were  killed  in  the  field;  not  tried  in  cages. 

All  of  my  work  points  to  the  conclusion  that  brassiae  is  more  diffi- 
cult to  deal  with  than  rapw;  especially  is  this  true  where  the  poison  is 
a  powder  to  be  eaten.  They  are  easily  disturbed  and  will  move  away 
to  the  under  side  of  the  leaves  until  disturbing  cause  has  disappeared. 

This  powder  cannot  be  successfully  applied  with  a  bellows,  because 
of  its  characteristic  of  accumulating  in  little  balls  or  masses  which  can- 
not pass  the  bellows,  and,  also,  it  must  be  applied  heavily  to  accomplish 
any  results  whatever.  Heavy  applications  by  hand  will  probably  prove 
the  only  means  of  doing  any  good  with  it. 

TOBACCO  SOAPS. 

Of  these  several  were  nsed,  WolPs  Vermin  Soap  and  different  brands 
from  the  Rose  Manufacturing  Company,  of  New  York,  known  as  sulfo- 
tobacco  soaps.  Also  two  brands  made  by  the  above  company  were 
sent  me  by  the  Division,  viz,  a  soda  and  a  potash  tobacco  soap.  These 
two  packages  seem  not  to  be  the  same  grade  of  goods  the  company  at 
present  manuftictnre,  as  evidenced  by  the  difference  in  strength  shown 
by  my  tests.  The  samples  sent  by  the  Rose  Company  were  a  plain 
and  scented  soda  soap  and  a  scented  potash  soap.  The  sample  of  Wolfs 
soap  was  received  from  the  Milwaukee  Soap  Company,  Milwaukee,  Wis. 
It  is  a  stiff  soda  soap  strongly  scented  with  tobacco  and  very  offensive 
to  handle.  The  potash  soaps  above  mentioned  were  much  softer  than 
the  soda  soaps.  They  all  dissolved  readily  at  100^  Fall.,  and  the  Rose 
soaps  remained  in  solution,  but  the  WolPs  soap  solidifies  the  whole  so- 
lution even  when  very  weak,  forming  a  jelly-like  mass.  This  is  a  very 
objectionable  point  if  this  soap  is  desired  to  be  used  as  spray,  as  it 
necessitates  heating  every  time  before  using. 

On  Cabbage  Worms. 

The  two  samples  received  from  the  Division  were  thoroughly  tested 
on  both  species  previousl3'^  mentioned  in  this  report.  The  solutions 
were  made  of  different  strengths  up  to  4  ounces  to  I  i>int  of  water,  at 
which  strength  the  soda  soap  destroyed  slowly  but  thoroughly  all  larvj© 
of  both  species,  and  the  potash  soap  was  sure  death  to  all  larvae  which 
came  in  contact  with  it.  These  solutions  improve(Jig^JJ^y£lsgftj|§di^alI 
the  soap  solutions. 
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Of  the  samples  received  direct  from  the  Rose  Company  the  plain  and 
scented  soda  soap  were  of  the  same  strength,  the  only  difiference  being 
that  the  scented  soap  is  much  more  pleasant  to  handle.  This  and  the 
I)otash  soap  were  of  about  equal  strength  and  destroyed  readily  all 
larvae  where  thoroughly  applied  in  solution  of  1  ounce  to  1  pint  of  water. 

These  soap  solutions  were  used  in  a  large  number  of  tests  which  were 
duplicated  several  times,  and  in  the  strength  stated  gave  good  satis- 
faction, and  are,  I  think,  among  the  best  liquid,  non-poisonous  appli- 
cations I  have  ever  used. 

Wolf's  soap,  in  solution  of  2  ounces  to  1  pint  of  water,  did  fairly  good 
execution,  but  was  not  safe  at  that  strength.  In  most  of  the  tests  it 
was  used  4  ounces  to  1  pint  of  water,  at  which  strength  it  was  sufficient 
to  destroy  all  worms.  After  standing  for  two  or  three  weeks  the  jelly 
formed  by  this  soap  when  first  dissolved  breaks  up  into  liquid,  and  its 
destructive  power  seems  to  be  enhanced. 

On  Cabbage  Plant-lice. 

The  Woirs  soap  and  the  two  samples  received  from  the  Division  were 
used  on  the  lice  in  several  strengths,  and  one-half  ounce  to  1  pint  was 
perfectly  eflBcient,  destroying  all  lice  immediately.  The  samples  re- 
ceived from  the  Rose  Company  direct  were  not  used  on  lice,  but  their 
efficiency  on  rapas  and  brassicce  would  indicate  that  they  would  bear 
still  greater  dilution. 

The  circular  of  the  Rose  Company  is,  I  think,  quite  misleading  where 
they  state  that  the  essential  principle  of  their  soaps  is  a  gum  taken 
from  tobacco  in  an  aeriform  condition  and  condensed  in  a  vacuum. .  The 
only  destructive  principle  which  I  am  aware  is  contained  in  tobacco  is 
a  liquid  alkaloid  (never  solid)  known  as  nicotine.  It  is  my  opinion 
that  the  destructive  effect  of  all  these  soaps,  when  used  on  the  bodies 
of  worms  or  soft  insects,  is  entirely  due  to  the  caustic  principle  of  the 
alkalies  used.  Potash,  being  the  strongest  alkali,  will,  I  think,  give  best 
results  where  used  in  equal  quantity  with  other  alkalies.  I  proved  to 
my  entire  satisfaction  that  none  of  these  soaps  are  poisonous  when 
eaten  on  the  food  plant.  Of  course,  insects  will  not  eat  them  readily. 
(A  sample  of  carbolic-acid  soap  was  used  in  various  strengths- without 
any  results  whatever.) 

SEVERAL  REMEDIES  IMPORTED  FROM  LONDON. 

These  were  used  only  on  Cabbage  worms.  The  results  were  entirely 
unsatisfactory. 

The  whole  series  of  tests  were  conducted  in  breeding  cages.  The 
quantities  used  were  double  what  directions  advised,  and  the  tests  were 
repeated  several  times:  Moore's  compound,  in  solutions  of  one-half 
ounce  to  1  ounce  in  1  plot  of  wjiter :  Only  two  worms  killed  after  several 
trials.    Pir-tree  oil  solutions  of  1  to  2  teaspoonfuls^iu  1  Pligt^g^jM^t 
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Bi^riDg  repeated  tests  two  worms  were  killed.  Gisharst,  in  solntions  of 
1  to  2  ounces  in  1  pint  of  water:  This  sickened  many  worms, bat  only 
three  were  destroyed.  Bridgeford's  Antiseptic,  used  pure,  sickened  the 
worms  and  destroyed  several. 

These  remedies  were  entirely  worthless.  They  are  of  foreign  manu- 
facture, and  are  not  specially  recommended  for  cabbage  worms,  but  are 
advertised  as  insecticides  of  great  merit ;  hence  my  notion  of  testing 
them  on  cabbage  worms. 
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EEPOET  ON  OHIO  INSECTS. 
By  William  B.  Alwood,  Special  Agent 

LETTER  OF   TRANSMITfA-L. 

Columbus,  Ohio,  October  21,  186G. 

Dear  Sir  :  I  forward  to-day  a  few  pages  of  notes  on  insects  observed  daring  the 

few  months  I  have  been  at  work. 

Yours,  very  truly, 

WM.  B.  ALWOOD. 
Prof.  C.  V.  RiLBT, 

U.  S,  Entomologist. 

THE  STRAWBERRY  LEAF-BEETLE. 

{Taria  aterrima.) 

This  insect  begau  about  the  middle  of  Augast  to  feed  apon  the  foliage 
of  the  strawberry  beds  iu  the  University  garden.  It  was  first  noticed 
upon  the  old  beds,  but  soou  spread  to  the  new  ones,  and  has  done  con- 
siderable damage,  in  some  places  completely  riddling  the  leaves  with 
its  minute  round  holes.  At  the  present  date  (October  12)  it  is  yet 
busily  at  work. 

THE  STRAWBERRY  ROOT-BORER. 

( Oraphops  puhescens,) 

Since  the  1st  of  September  the  larva  of  this  beetle  has  been  doing 
considerable  damage  to  the  strawberry  beds,  attacking  both  old  and 
new  beds,  and  in  some  spots  destroying  as  many  as  10  per  cent,  of  the 
plants.  The  grubs  are  found  in  numbers  varying  from  two  to  eight  per 
plant  either  in  or  near  the  roots.  They  work  all  the  way  from  the  crown 
to  the  lower  part  of  the  roots,  eating  in  slight  channels,  which  are  left 
full  of  chips  and  castings.  The  grubs  never,  so  far  as  I  have  noticed, 
bury  themselves  deeply  iu  the  fleshy  part  of  the  root,  but  prefer  to  work 
along  the  sides.  Frequently  a  dead  plant  may  bo  taken  up  whose  roots 
show  their  work  plainly,  yet  none  of  the  larvtB  are  present  in  it.  Ex- 
amination of  the  soil  around  the  plant  will,  however,  reveal  the  little 
fellows.  I  have  observed  a  great  number  in  position  feeding.  Up  to 
date  (October  20)  no  pup®  have  been  found. 
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THE  STBAWBEEEY  CEOWN-BOEEE. 
( Tyloderma  fragarice.) 

This  insect  has  done  slight  damage  to  one  old  bed.  I  hare  not  in  a 
single  instance  observed  them  in  young  beds. 

THE  PLANTAIN  CUBCUUO. 

{Macropg  sp.) 

This  insect  was  received  from  Medina  County,  the  first  specimens  ar- 
riving July  21.  With  them  came  several  specimens  of  plantain  which 
were  so  thoroughly  tunneled  by  the  little  grub  that  they  had  died. 
There  were  from  two  to  six  grubs  in  a  single  plant,  and  they  completely 
exhausted  the  fleshy  portion  of  the  root.  From  this  lot,  received  July 
21,  several  adult  beetles  issued  August  7.  These  were  left  in  the  cage 
several  days,  and  I  think  must  have  deposited  eggs  on  fresh  plantain 
growing  in  the  cage,  as  several  days  later,  when  examining  this  cage 
preparatory  to  cleaning  it  up,  I  found  several  young  larvie  in  the  fresh 
plantain  I  had  put  in  the  cage  on  receiving  first  supply.  These  were 
observed  closely.  They  pupated  August  25  and  issued  September  3  to 
4.  Another  lot  of  specimens  was  received  August  6,  placed  in  a  diflfer- 
ent  cage,  began  pupating  IGth  and  issued  25th  to  29th  of  August.  From 
the  account  of  the  gentleman  sending  them  they  were  quite  destructive 
over  a  limited  area. 

A  NEW  OAT  FLY. 
{Oscinist  sp.) 

This  insect  was  discovered  while  visiting  the  northern  i)art  of  Union 
County,  some  50  miles  from  Columbus,  to  investigate  another  insect 
which  had  appeared  in  the  wheat.  (This  insect  proved  to  be  Meromyza 
americanaj  and  was  confined  to  a  very  limited  area,  though  it  took 
the  plants  clean  so  far  as  it  went.)  The  date  of  this  visit  was  June 
15,  and  the  farmers  had  first  noticed  the  attack  upon  the  oat^  about 
June  9.  The  oat  plants  were  6  to  8  inches  high  and  where  attacked 
appeared  as  though  a  fire  bad  swept  over  them  just  low  enough  to  scorch 
the  upper  blades.  Eggs  and  larvie  were  both  present  at  this  time  as 
described  in  my  letters.  The  injury  was  confined  to  spots  of  several 
rods  in  dimension,  but  several  fields  in  the  neighborhood  were  affected. 
At  my  last  visit,  June  25,  I  estimated  the  damage  to  be  about  40  per 
cent,  in  spots  affected.  A  quantity  of  the  plants  were  brought  home 
and  placed  in  breeding  cage.  On  June  20  the  first  images,  two  in 
number,  issued.  From  this  cage  they  issued  afterwards  almost  daily 
until  July  7. 

On  my  second  visit  I  also  brought  home  material  in  which  larvte  and 
pnpsB  were  quite  abundant,  but  found  no  eggs.    Flies  issued  from  this 
batch  in  great  nambers  up  to  July  12. 
17628— No.  13 4 
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*HE  CABBAGE  PLANTLOtJSB* 
{Aphis  brassiccB  L.) 

¥his  iusect  was  quite  troublesome  this  season  from  about  the  1st  of 
August  to  Ist  of  September.  After  the  latter  date  they  could  only  be 
found  in  scattering  colonies.  During  the  worst  period  of  attack  they 
were  so  plentiful  as  to  nearly  ruin  many  plants. 

I  mention  them  more  for  the  purpose  of  speaking  of  the  insects  which 
preyed  upon  them  than  anything  else. 

Of  these  the  larvae  of  the  Syrphus  flies  (two  species  were  reared)  were 
the  most  persistent  and  literally  swept  the  lice  off  by  thousands.  It 
was  very  interesting  to  watch  these  blind  maggots  in  their  work  of  de- 
struction. There  were  also  present  the  larvae  of  Lady-birds  and  Lace- 
winged  flies.  These,  however,  did  not  do  anything  like  the  execution 
of  the  first-named  insects.  I  noticed  where  lice  were  very  numerous 
that  a  large  per  cent,  became  winged,  while  on  other  portions  of  the  field 
it  seemed  that  a  much  larger  per  cent,  were  apterous. 

CABBAGE  WORMS. 

{Plmia  brassicw  and  Pieris  rapce.) 

August  3  a  few  larvae  of  hrasslcw  were  noticed  in  a  patch  of  a 
couple  of  acres  of  Cabbage  where  rapw  were  already  quite  abundant  and 
doing  considerable  injury.  They  were  so  few  that  it  was  hardly  thought 
possible  they  could  do  much  harm  the  present  year.  On  this  date  the 
rapce  as  above  stated  were  already  numerous  and  doing  much  harm. 
A  series  of  experiments  was  at  once  begun  looking  towards  their  de- 
struction. However,  many  of  this  brood  pupated,  and  from  the  10th  to 
the  15th  of  August  I  never  saw  the  rapw  butterfly  so  abundant  as  they 
were  over  the  cabbage  beds  in  the  University  garden.  These  deposited 
their  eggs  in  great  abundance,  and  after  several  days  disappeared. 
Among  the  first  brood  of  worms  (rapce)  I  had  noticed  a  few  larvae  af- 
fected by  Apanteles  glomeratus^  and  also  several  pupae  which  had  been 
stung  by  Pteromalus  puparum.  These  did  not  appear  to  be  abundant, 
but  probably  many  were  not  noticed.  As  this  second  brood  of  rap(» 
developed  it  was  hardly  possible  to  find  a  larvae  not  affected  by  one  of 
these  parasites.  A.  glmneratus  'was  most  abundant,  as  it  stings  the 
young  larvae,  but  should  one  be  so  fortunate  as  to  escape  this  insect,  P. 
puparum  was  sure  to  find  it.  I  noticed  that  the  last  named  always 
stings  the  larva  just  before  it  makes  the  last  molt  or  immediately  after 
the  pupa  is  formed.  So  well  did  these  parasites  do  their  work,  that 
after  the  large  brood  of  butterflies  previously  mentioned  not  an  adult 
was  seen  except  that  now  and  then  a  straggling  individual  would  sail 
over  the  fleld.  In  all  of  my  experiments  in  boxes,  during  which  I  con- 
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dned  a  great  many  worms  for  days  at  a  time,  not  a  healthy  pupa  of 
rapce  was  formed. 

Neither  of  these  parasites  nor  any  other  afifected  the  Plusia  in  the 
least. 

About  August  20  the  Plitsias  began  to  appear  in  greater  numbers, 
not  formidable  as  yet,  but  so  numerous  that  I  began  to  collect  them  in 
separate  cages  for  experiment.  From  this  time  on  until  the  1st  of 
October  this  insect  multiplied  at  an  astonishing  rate.  About  the  mid- 
dle of  September  a  late  bed  of  cabbage,  of  perhaps  a  little  more  than 
one  acre,  which  had  almost  escaped  rap(Bj  was  found  to  be  literally  alive 
with  these  larv»,  from  ten  to  forty  or  fifty  being  found  on  a  single 
plant.  They  destroycil  it  very  rapidly,  until  the  gardener  put  a  man 
under  my  direction  to  kill  them,  which  was  done  very  successfully. 
The  moth  was  not  observed  to  move  about  at  all  during  daytime,  but 
was  frequently  found  hidden  among  the  leaves  of  the  plant.  When 
disturbed  it  flew  rapidly  iu  a  zigzag  manner  and  soon  alighted. 

It  deposits  its  eggs  irregularly  over  the  lower  side  of  the  leaf,  vary- 
ing from  a  few  in  number  to  twelve  or  twenty.  This  habit  makes  it  a 
worse  enemy,  in  my  estimation,  than  rapcSy  as  they  deposit  their  eggs 
singly,  and  never  in  my  observations  do  they  happen  to  get  so  many 
on  one  plant  as  brasHtccc  does.  The  latter,  from  my  observations,  is 
much  the  more  prolific,  and  is  also  more  hardy. 

THE  CORN  APHIS. 

(Aphis  maidis.) 

The  only  injury  I  have  ever  known  to  be  done  by  this  insect  occurred 
this  year,  about  6  miles  northeast  of  this  city.  A  gentleman  planted 
his  corn  early  in  May.  The  weather -was  quite  favorable,  and  it  came 
up  l>romptly  and  looked  well  for  a  few  days,  and  then  began  to  turn 
yellow  and  wither  awa3\  On  examining  he  found  what  he  rightly 
called  a  ^' small  louse"  in  great  abundance,  and  associated  with  it  a 
great  many  small  ants.  He  could  not  conclude  that  the  louse  was  the 
cause  of  injury,  so  laid  it  to  the  ants.  The  injury  became  so  great  in  a 
few  days  that  he  concluded  to  plant  the  field  all  over  again,  which  he 
did  with  a  two-horse  check-row  planter.  This  planting  was  taken  the 
same  as  the  first,  and  the  field  again  planted  over.  This  last  planting 
was  not  much  injured,  and  with  the  remnants  of  first  two  plantings 
made  quite  a  crop.  On  the  11th  of  July,  being  in  the  neighborhood, 
my  attention  was  called  to  the  field.  I  still  found  the  Aphis  present 
in  considerable  numbers,  but  the  corn  was  doing  fairly  well.  A  large 
number  of  insects  were  examined,  yet  none  but  apterous  forms  were 
observed.  The  first  field  is  black- loam  bottom-land,  extending  partly  up 
on  upland,  lying  beside  a  creek  of  considerable. size;  it  is  well  drained, 
and  the  soil  is  loose  and  friable. 
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THE  CLOVER-SEED  MIDOE. 
{Ceddomyia  leguminicola.) 

Quite  serioas  complaints  came  to  me  concerning  this  insect,  princi- 
pally from  counties  lying  north  of  the  central  portion  of  the  State.  It 
was  not  noticed  at  all  in  this  vicinity,  and  so  far  as  I  know  has  never 
been  found  here  or  in  the  southern  part  of  the  State.  •  Last  year  it  was 
quite  destructive  in  the  same  region  reported  from  this  year. 

Definite  facts  as  to  extent  of  injury  were  not  to  be  obtained,  yet  good 
farmers  reported  it  as  destroying  a  large  part  of  the  crop  in  their  sec- 
tions. 

THE  MAY  BEETLE. 

{Lachnosterna  fusca.) 

The  larva  of  this  beetle  has  destroyed  a  large  portion  of  the  swanl 
on  the  university  campus  during  the  present  summer.  The  attack 
began  some  three  years  ago  and  has  become  worse  each  year,  until  this 
season  a  large  part  of  the  lawn  was  left  bare  and  brown,  not  even  the 
first  growth  of  bluegrass  comiug  to  maturity.  From  the  spots  where 
attack  is  most  severe  the  sod  can  be  rolled  up  in  bundles.  Clover  is 
not  injured  and  is  consequently  spreading  spontaneously  over  the  lawn. 
Examinations  frequently  showed  as  many  as  a  dozen  grubs  to  the  square 
foot  There  were  three  broods  plainly  to  be  noted ;  the  two-year  and 
one  year  were  the  most  numerous,  there  being  comparatively  few  grubs 
from  eggs  laid  the  past  spring. 

A  large  number  of  examinations  showed  no  case  of  disease.  Grubs 
began  descending  to  winter  quarters  about  September  20,  but  October 
20  there  are  yet  quite  a  number  to  be  found.  They  were  reported  at 
work  in  lawns  and  strawberry  gardens  from  many  localities  around  the 
city,  but  were  nowhere  so  numerous  as  here. 

PTEROMALUS  PUP  ARUM  AND  APANTELES  GLOMERATUS. 

A  few  observations  on  these  two  parasites  may  be  of  interest.  Many 
specimens  of  each  were  bred.  P.  puparum  issued  on  an  average  in  fif- 
teen days  from  date  of  ovipositing.  From  one  pupa  of  the  Cabbage 
Worm  I  bred  fifty-two  flies  and  from  another  one  hundred  and  eleven. 
These  last  issued  in  just  sixteen  days  from  the  time  the  females  ovi- 
posited. This  I  considered  a  remarkable  number  to  issue  from  one 
pupa,  but  of  the  fact  there  is  not  the  possibility  of  a  doubt.  I  observed 
three  of  the  females  ovipositing  in  one  larva  on  the  afternoon  of  August 
24.  These  I  watched  for  some  time,  intending  to  take  the  larva"  when 
they  had  done  with  it,  but  as  they  were  still  at  work  late  in  the  after- 
noon I  marked  the  spot  and  visited  it  the  next  morning  to  find  a  pupa 
formed.    From  this  issued  the  flies,  as  noted  abovg.  itijj^^^!^9k3^|l^l>i5^ 
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where  I  disturbed  females  the  flies  hatched  ten  and  twelve  in  namber, 
respectively,  and  were  all  females. 

I  was  not  able  to  take  the  females  of  A.  glomeratus  in  the  act  of  ovi 
positing,  as  they  seem  very  sly.  Several  times  I  thought  I  caught  them 
in  the  act,  but  was  not  sure.  After  pupating  they  were  eight  to  ten 
days  before  issuing.  They  issued  from  twenty  to  possibly  fifty  in  num- 
ber, although  I  was  never  positive  of  breeding  more  than  thirty-eight 
from  one  specimen. 

This  parasite  did  much  more  good  than  P.  puparum^  as  it  seemed  to 
get  the  first  chance. 

APANTELES  CONGREGATUS. 

This  insect  was  very  destructive  to  the  Sphingid.larvsB  on  tomatoes. 
There  were  no  less  than  four  species  of  these  worms,  of  which  Macro- 
aila  quinque-maeulata  was  most  abundant.  All  were  attacked,  scarcely 
any  escaping.  I  took  one  hundred  and  eighty  cocoons  fh)m  the  body 
of  one  worm. 
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A  EEOORD  OF  SOME  EXPERIMENTS  RELATING  TO  THE 
EFFECT  OF  THE  PUNCTURE  OF  SOME  HEMIPTEROUS  IN- 
SECTS UPON  SHRUBS,  FRUITS,  AND  GRAINS,  1886. 

By  F.  M.  Webster,  Special  Agent 

LETTER  OF  TRANSMITTAL. 

La  Fayette,  Ind.,  October  15, 1886. 
Sir  :  I  herewith  give  results  of  my  experiments  with  Hemiptera,  principally  Lggm* 
pratensis  L. 

F.  M.  WEBSTER. 
Prof.  C.  V.  Riley, 

U,  S.  Entomologist. 

The  object  of  the  following  experiments  was  to  determine  the  effect 
of  the  punctures,  or  the  withdrawing  of  sap  from  shrubs,  the  juices 
from  berries,  and  the  milk  from  ripening  grain ;  and  if  possible  to  settle 
the  point  as  to  whether  or  not  these  Hemiptera,  in  thus  partaking  of 
their  food,  eject  a  poisonous  saliva  into  the  wounds  which  they  neces- 
sarily produce,  and  thereby  cause  the  death  of  the  punctured  object 

All  insects  were  confined  upon  these  shrubs,  fruits,  and  grains  by 
means  of  a  sack  of  Swiss  muslin,  drawn  over  the  object  and  tied,  the 
stem  being  protected  from  undue  pressure  by  cotton  placed  in  the 
mouth  of  the  sack. 

Experiment  1. 

Pcecilocapsus  quadrivittatus. 

May  22^  a  number  of  adults  were  confined  upon  two  or  three  indies 
of  terminal  portions  of  a  young  pear  shoot. 

Result, — Within  one  week  the  shoot  withered,  and  afterwards  the 
leaves  and  buds  died,  and  turned  black  as  far  down  as  the  muslin  sack 
extended,  but  below  that  point  no  effect  was  noticeable.  Later,  after 
the  insects  had  also  perished,  new  leaves  were  put  forth  within  the  sack. 

Experiment  2. 

Lygus  pratensis  L. 

May  20,  placed  adults  on  shoots  of  Concord  grape. 

Result— Me^y  28,  no  effect  could  be  noticed.       digitized  byGoOQlc 
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Experiment  3. 
Lygus  pratensis  L. 

May  25,  confined  adults  on  young  shoots  of  Gooseberry. 
Result. — May  30,  no  effect  perceptible. 

Experiment  4. 

Lygus  pratensis  L. 

Tried  same  experiment  as  No.  3,  leaving  adults  on  shoots  for  twenty 
days. 
Results, — Same  as  in  the  preceding.    Insects  all  dead. 

Experiment  5. 

Lygus  pratensis  L. 

June  25,  placed  twelve  adults  on  young  shoots  of  Pear. 

-Be«ittt.— July  10,  both  the  insects  and  that  portion  of  the  shoot 
upon  which  they  were  confined  were  dead.  The  plant  withered  and 
turned  black,  as  in  Experiment  No.  2,  but  in  this  case  died. 

Experiment  6, 

Lygus  pratensis  L. 

May  21,  placed  a  number  of  larvj©  on  a  Charles  Downing  strawberry 
which  was  just  turning  to  the  white  color  which  precedes  the  final  red 
or  rii>e  color. 

Result. — ^May  28,  berry  fully  ripe  and  uninjured.  Not  **  buttoned.^ 
Several  larv»  dead,  and  one  advanced  to  pupa. 

Experiment  7. 

Lygus  pratensis  L. 

May  25,  placed  ten  pupae  on  nearly  full-grown  Crescent  strawberries. 

Results. — May  31,  berries  no  larger  than  when  Insects  were  placed  on 

them,  but  are  withered  and  prematurely  ripe.    No  indication  of  "  but- 

toning.'^    Some  of  pup»  deadj  others  now  grown  to  adults,  alive  and 

active. 

Experiment  8. 

Lygus  pratensis  L. 

May  26,  placed  larvae  on  a  half-grown  Sharpless  strawberry. 

Result. — June  7,  berry  not  more  than  half  as  large  as  when  insects 
were  placed  upon  it;  withered  and  black.  Five  of  the  larvae  now  pupae 
and  still  alive.  ^    ,wii,..- 
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Experiment  9. 

Lygus  pratensis  L. 

May  29,  placed  twelv^e  larvae  and  pup®  on  three  Crescent  berries, 
varying  from  less  tlian  one-fourth  to  about  one-third  grown. 

Result — June  6,  all  three  berries  withered  up,  black,  and  dead.  In 
one  case  only  was  there  any  indication  that,  had  the  berry  continued  to 
grow  rapidly,  a  buttoned  berry  might  have  been  formed.  A. few  in- 
sects alive  and  either  in  pupal  or  adult  stage. 

Experiment  10. 

Lygt(^  pratensis  L. 

May  31,  placed  twelve  larvae  on  cluster  of  three  Crescents,  respect- 
ively one-fourth,  one-third,  and  one-half  grown. 
Result — June  7,  cluster  killed. 

Experiment  11. 
Lygus  pratensis  L. 

May  31,  placed  four  larvae  on  a  one-third  grown  Orescent 
Result — June  6,  killed  also. 

Experiment  12. 

Lygus  pratensis  L. 

May  31,  placed  fourteen  larvae  on  a  one-third  grown  Crescent 
Result — June  4,  killed. 

Experiment  13. 

Lygus  pratensis  L. 

June  1,  placed  ten  larvae  and  pupae  on  a  one-third  grown  Downing. 
Result — June  5,  withered  and  drying  up. 

Experiment  14. 
Lygus  pratensis  L. 

June  1,  placed  nine  pupae  on  a  rather  more  than  half-grown  Kentncky. 

Result. — June  11,  this  berry  made  some  growth  after  insects  were 
confined  upon  it,  and  exhibits  a  tendency  to  "  button,"  which,  however, 
might  or  might  not  be  due  to  the  attack  of  the  bugs.  At  this  date  the 
insects  were  ail  dead,  although  several  had  reached  the  adult  stage. 

Experiment  15. 

Lygus  pratensis  L. 

June  1,  placed  seventeen  pupae  on  a  nearly  fuUgrc^.viji^^^^i^kf^ 
Result — June  5,  dried  up.  ^ 
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Experiment  16. 
Zygm  pratensis  L. 

June  1,  placed  six  pup^  on  a  less  than  half-grown  Kentucky. 
Result — June  7,  killed. 

Experiment  17. 

Lygus  pratensis  L. 

June  1,  placed  six  pup»  on  Kentucky  of  about  the  same  size  as  the 
preceding. 
Result. — June  7,  seriously  withered. 

Experiment  18. 

Lygus  pratensis  L. 

^  June  5,  placed  five  pupse  on  a  one-fourth  grown  Jersey  Queen. 

Result. — June  21,  berry  seriously  injured  by  being  dwarfed,  and  it 
appeared  to  wither  instead  of  ripen,  although  the  plant  was  frequently 
watered.  No  indication  of  **  buttoning."  Insects  dead,  but  they  had 
lived  to  reach  the  adult  stage. 

Experiment  10. 

Lygus  pratensis  L. 

June  5,  placed  four  pup®  on  Jersey  Queen  as  near  as  possible  like 
the  one  used  in  Experiment  18. 

Result. — June  21,  berry  attained  nearly  full  growth,  not  deformed, 
except  by  a  few  slight  depressions  in  surface  which  could  not  be  said 
to  indicate  buttoning.  Does  not  look  as  fresh  and  healthy  as  those 
not  under  experiment.    Bugs  dead,  but  as  adults. 

Experiment  20. 

Lygus  pratensis  L. 

June  5,  placed  three  pup»  on  Jersey  Queen  of  same  size  as  the  pre- 
ceding. 

Result. — June  14,  berry  smooth,  ripened  in  normal  condition,  and 
seems  uninjured.  The  insect  escaped  from  this  after  being  confined 
upon  it  for  about  one  week. 

Experiment  21. 

Lygus  pratensis  L. 

June  5,  four  larvae  had,  for  several  days  previous,  been  clustered 
upon  a  Jersey  Queen  about  the  size  of  those  used  in  the  three  preced- 
ing experiments:    These  bugs  are  now  confined  upon  the  berry. 
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Besult — Jane  21,  being  ripened  in  perfect  condition,  so  far  as  form 
and  freshness  are  concerned.  Was  a  very  little  smaller  than  No.  20. 
Insects  all  dead,  except  one,  which  was  in  last  larval  stage. 

Note. — During  June,  1885,  three  larvae,  to  all  appearances  of  the 
same  species  as  the  preceding,  took  up  their  abode  on  a  full-grown 
Orescent  and  remained  there,  voluntarily,  until  the  latter  was  fully 
ripe,  the  young  bugs  being  observed  to  feed  upon  the  juices.  No  in- 
jury to  the  berry  was  in  any  way  apparent. 

Experiment  22. 

Calocoris  rapidus  Say. 

June  8,  confined  four  adults  on  as  many  heads  of  Fall  Wheat,  placing 
two  insects  together  upon  each  two  heads  of  grain,  and  covering  as  with 
the  berries. 

Result — June  24,  kernels  as  plump  as  those  ripening  freely  in  the 
fields.    The  insects  died  some  time  between  the  16th  and  24th. 

Experiment  23. 

Euschistus  jissilis  Uhl. 

June  8,  placed  same  number  of  adults  upon  same  number  of  heads  of 
wheat  and  in  same  manner  as  in  Experiment  22. 

Result. — June  24,  a  few  kernels  badly  shrunken,  but  these  do  not 
amount  to  over  6  per  cent.  Bugs  now  dead,  but  were  alive  up  to  the 
20th, 

Experiment  24. 

Lygus  pratensis  L. 

June  8,  placed  four  adults  as  in  the  preceding  experiment. 

Result. — June  24,  kernels  do  not  differ  from  those  grown  elsewhere  in 
the  field.  One  set  of  insects  died  on  or  about  the  12th,  the  others 
between  16th  and  20th. 

Experiment  25. 

Siplwnophora  avenw  Fab. 

June  8,  placed  a  number  of  adult  females  on  heads  of  wheat  as  in  tbe 
preceding.  * 

Result^June  24,  kernels  shriveled,  discolored,  and  nearly  worthless. 
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NOTES  FROM  MISSOURI  FOR  THE  SEASON  OF  1886. 
By  Mary  E.  Murtfeldt,  Special  Agent. 

LETTER  OP  TRANSMITTAL. 

Kirk  WOOD,  Mo.,  December  1,  1886. 
Sir  :  I  sabmit  herewith  the  more  important  of  my  notes  on  the  injarions  insects  of 
this  locality,  for  1886. 

MARY  E.  MURTFELDT. 
Prof.  C.  V.  Riley, 

17.  S,  Entonwlogist, 

Climatically  the  past  season  was  characterized  by  excess  of  moisture 
daring  May  and  Juue,  followed  by  unusual  drought  and  heat  through- 
out July  and  August.  That  these  extremes  had  a  certain  efifect  on  the 
development  of  insect  life  is  not  to  be  questioned,  and,  in  a  general 
way,  may  be  attributed  to  them  the  unusual  numbers  of  all  sorts  of  leaf- 
feeding  and  sap-sucking  species  early  in  the  season,  and  a  correspond- 
ing dearth  of  Lepidoptera  and  some  families  of  Goleoptera  later  in  the 
year.  So  great  was  the  scarcity  of  nocturnal  Lepidoptera  in  August 
and  early  September  that  one  might  sit  evening  after  evening  in  a 
brightly-lighted  room  with  open  windows  and  not  a  single  moth  would 
appear. 

Tenthredinid  larvae  were  especially  conspicuous  during  May  and  June* 
These  included  not  only  such  familiar  pests  as  the  Rose,  the  Raspberry, 
and  the  Cherry  slugs,  the  Birch  and  Willow  False  caterpillars,  but  sev- 
eral species  on  Ash,  Oak,  Elder,  White-fringe,  &c.,  which  I  have  not 
yet  reared  to  the  perfect  state.  A  peculiar  and  interesting  species,  de- 
termined by  Professor  Riley  from  the  larvae  as  Lyda  cerasiy  appeared 
in  large  numbers,  in  July,  on  Wild  Cherry.  This  is  a  gregarious  web- 
worm,  and  its  colonies  covered  quite  large  branches  with  their  brown, 
viscid  webs,  in  which  were  mingled  the  castings  and  exuviae,  forming, 
altogether  unsightly  and  disgusting  masses,  which  greatly  disfigure 
the  trees. 

Another  species  of  somewhat  unique  habit  bores  the  new  shoots  of 
Roses,  and  for  the  past  two  years  has  proved  quite  injurious,  especially 
to  Hybrids  and  Teas.  Its  effects  may  be  seen,  late  in  June  and  early 
in  July,  in  the  blackened  stems  and  withered  leaves  of  the  second 
growth,  and  the  consequent  destruction  or  prevention  of  the  midsum- 
mer blooming.  The  larva  is  one-third  of  an  inch  in  length,  when  full 
grown,  by  about  one-twelfth  incjh  in  diameter,  nearly  equal  throughout, 
except  that  it  tapers  abruptly  toward  the  head.    Color  cream  white, 
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immaculate.  Surface  finely  wrinkled  transversely,  but  without  pilifer- 
ons  warts  or  pubescence.  Head  small,  round,  amber-yellow  with  dark- 
brown,  triangular  or  V-shaped  spot  on  each  side.  Anal  plate  orbicular, 
slate-gray.  Thoracic  legs  same  color  as  general  surface;  prolegs  im- 
perfectly developed.  It  bores  from  the  tips  of  the  shoots  downward 
for  an  inch  and  a  half  or  two  inches,  devouring  everything  but  the 
cuticle  and  packing  the  frass  at  tho  upper  end.  When  full  grown  it 
makes  its  exit  through  a  round  hole  which  it  cuts  at  the  lower  end  of 
its  burrow,  and,  entering  the  earth,  incloses  itself  in  a  tough,  silken 
cocoon,  in  which  it  remains  dormant  until  the  following  spring.  The 
single  fly  which  I  have  thus  far  succeeded  m  rearing  issued  in  May,  and 
is  of  the  same  size  and  very  similar  in  appearance  to  the  common  Bose 
Slug  fly  {Sclandria  rosw).  Professor  Eiley  says  of  it  that  ''it  appears 
to  belong  to  the  genus  Ardis  of  the  SelandriidceP 

Climbing  Cutworms  were  a  prominent  feature  of  the  entomological 
developments  of  the  spring.  The^se  attacked  the  Oaks,  Elms,  and  other 
shade  trees,  as  well  as  Apjde,  Pear,  and  Cherry  treeis  and  a  variety  of 
vines  and  shrubs.  Among  the  species  detected  in  their  work  of  de- 
struction were  Agrotis  sauciaj  A.  seandens,  A.  altemaia  and  Homokadena 
hadistriga.  The  grass  under  shade  and  fruit  trees  would  often  in  the 
morning  be  thickly  strewn  with  leaves  and  buds  that  had  been  severed 
during  the  night.  This  was  especially  noticeable  undet  the  various 
Oaks  and  Sweet  Cherries.  On  a  large,  isolated  specimen  of  the  latt^, 
up  which  a  Trumpet  vine  had  climbed,  I  took  early  in  May  a  great 
number  of  the  larvte  of  Agrotis  alternata.  These  mottled  gray  worma 
were  found  during  the  day  extended  longitudinally  on  the  trunk,  closely 
appressed  to  the  stems  of  the  Trumpet  vino,  where,  protected  by  their 
imitative  coloring,  it  would  be  impossible  for  an  unpracticed  eye  to  de- 
tect them  and  where  even  birds  failed  to  find  them.  When  ready  to 
transform  they  descended  to  the  earth  and  inclosed  themselves  iu  an 
ample,  tough,  dingy-white  cocoon,  under  any  slight  protection  that 
might  be  convenient.  I  also  took  this  species  from  crevices  of  oak- 
bark  and  occasionally  found  one  feeding  in  a  rose. 

Canker  Worm  (Anisopteryx  vernata,  Peck). — Not  for  several  years  has 
this  pest  ap[>eared  in  such  numbers  in  the  orchards  of  this  locality 
as  during  the  past  spring.  Kor  did  the  apple  trees  seem  to  recover 
from  the  excessive  defoliation  during  the  remainder  of  the  season.  The 
worms  were  especially  numerous  on  trees  around  which  the  soil  had 
not  been  stirred  for  a  year  or  more. 

I  noted  this  year  a  habit  of  this  insect  that  has  not,  to  my  knowl- 
edge, been  previously  recorded,  viz,  that  the  worms,  with  grea4;  regu- 
larity, desert  the  leaves  during  the  middle  of  the  day  and  hide  in  the 
forks  of  the  branches  and  on  the  trunk  in  crevices  and  under  loose 
scales  of  the  bark.  As  I  did  not  at  once  discover  this  propensity  in 
these  larvae,  it  puzzled  me  for  some  time  to  account  for.  their  scarceness 
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about  noon,  whereas  in  the  tnoniiDgs  and  evenings  the  foliage  wonld 
be  crowded  with  them.  Happening  one  day,  while  standing  under  an 
apple  tree,  to  detach  a  loose  scale  of  the  bark  I  was  surprised  to  find 
more  than  a  dozen  of  the  worms  on  the  under  si'de  stretched  out  side 
by  side  in  a  close  cluster.  An  examination  of  the  bark  revealed  the 
fact  that  almost  every  sc(v1e  harbored  a  larger  or  smaller  company  of 
the  worms.  Nor  was  there  any  evidence  of  tbeir  having  sought  these 
retreats  merely  for  the  purpose  of  molting,  as  they  wore  of  all  sizes  and 
ages,  and  besides  an  examination  a  few  hours  later  disclosed  them  rap- 
idly looping  themselves  up  into  the  tree,  as  though  in  haste  to  begin 
their  nightly  banquet.  Observation  for  several  successive  days  estab- 
lishecl  the  fact  of  their  habitual  desertion  of  the  foliage  during  the  hot- 
test hours  of  the  day  and  of  their  return  to  it  as  evening  approached. 
As  the  infested  trees  had  not  been  smoothed  for  some  time,  and  the 
trunks  were  rather  *'  Shaggy,''  advantage  was  taken  of  this  discovery  to 
have  them  cleaned  about  noonday  and  thousands  of  the  sluggiwsh  worms 
were  thus  scraped  off  with  the  scales  of  bark  and  burned. 

The  Codling  Molh  was  more  than  usually  destructive  to  the  apple 
crop  throughout  the  West,  destroying  in  many  localities  fully  75  per 
cent,  of  the  fruit,  and  in  not  one  orchard  in  a  hundred  were  au}-  meas- 
ures taken  to  destroy  the  pest  or  prevent  its  spread. 

The  Broad-necked  Root-borer  (Prionus  laticolU^y'Dnny)  proved  con- 
siderably destructive  to  3'oung  nursery  stock  in  some  parts  of  the  State. 
In  some  sections  of  young  apple  trees  sent  me  it  was  found  to  have 
worked  up  into  the  trunk  for  a  distance  of  4  or  5  inches. 

Leaf-hoppers  of  various  kinds  were  noticeably  abundant  during  mid- 
summer. Of  these,  two  species  of  Fulgorids,  Flata  conwa^  Say,  and 
Poeciloptera  pruino«a.  Say,  attracted  much  attention  on  shrubs  and 
herbaceous  plants,  some  of  which  were  seriously  injured  by  them. 

The  former  species  I  observed  chiefly  on  Osage  Orange  and  Lilac. 
The  larvae  are  scarcely  distinguishable  from  those  of  P.  pruinosaj  being 
of  the  same  bug  like  form  and  greenish- white  color  and  thickly  cov- 
ered and  surrounded  by  the  white-tufted,  sweetish  secretion  peculiar  to 
the  group.  The  pupae  of  the  two  species  diflFer  widely,  that  otpruinosa 
retaining  the  pale  color  and  flattened  form  of  the larvaaud  continuing 
to  cover  itself  with  the  fibrous  exudation.  The  pupae  of  F,  conica^  on  the 
contrary,  assume  an  angular,  humped,  somewhat  beech-nut-like  form,  a 
grayish-brown  color,  and  a  more  horny  texture,  while  the  white  secretion 
is  limited  to  two  feathery  tufts  at  the  tail.  The  perfect  insect  of  this 
species  is  a  deep  j'ellow-green,  and  with  its  broad  moth  like  wings  and 
crimson  eyes  it  is  a  beautiful  object.  It  is  always  gregarious,  but  es- 
pecially so  in  its  i>erfect  state,  and  I  have  often  seen  shoots  of  the 
Osage  Orange  crowded  with  this  insect  ranged  in  close  ranks  for  a  dis- 
tance of  18  inches  or  2  feet  and  presenting  a  most  unique  and  not  unat- 
tractive appearance.    The  pramosa  species  is  som  ewhat  smaller  and  is 
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also  pretty  ia  its  powdery  suit  of  pearl-gray  and  white.  It  attacks 
almost  all  kiuds  of  vegetation ;  but  was  found  last  summer  to  be  espe- 
cially destructive  to  the  foliage  and  stalks  of  the  Dahlia  in  one  garden 
in  Kirkwood,  injuring  the  plants  beyond  recovery.  As  it  inhabits  the 
under  side  of  the  leaves,  for  the  most  part,  and  its  punctures  cause 
these  to  curl  somewhat,  it  is  difficult  to  reach  it  with  insecticides,  but 
applications  of  air-slacked  lime  and  spraying  with  an  infusion  of  Pyre- 
thrum  will  kill  or  dislodge  it. 

Halticus pallicornis  is  becoming  every  year  more  of  a  pest  in  this  lo- 
cality on  Clover  and  many  kinds  of  garden  plants.  Its  punctures  cause 
the  leaves  to  turn  yellow  and  present  an  appearance  similar  to  those 
infested  by  Red  Spider. 

The  Flea-like  Kegro-bug  ( GorimeUenapulicaria)  also  this  year  attacked 
Compositae  and  Hollyhocks  with  great  virulence, 

Acoloiihm  falsarius — a  congener  of  the  well-known  Procris  ameri- 
cana — ^appeared  on  all  varieties  of  the  Grape  in  July  in  such  number.H 
as  to  merit  some  attention  from  the  economic  entomologist.  The  larvse 
are  not  found  in  companies  feeding  in  regular  ranks,  as  is  the  habit 
of  P.  americanay  although  several  are  often  seen  on  the  same  leaf. 
This  species  feeds  exclusively  on  the  upper  surface,  gnawing  off  tbe 
parenchyma  in  irregular  patches.  The  handsome  little  larva,  when  full 
grown,  is  about  three  eighths  of  an  inch  in  length  by  rather  more  than 
one-eighth  inch  in  diameter.  ^The  form  is  depressed,  almost  rectan- 
gular. The  surface  is  velvety  and  prettily  checkered  in  dull  orange  or 
fulvous,  yellow,  and  two  or  three  shades  of  purple.  Medio-dorsal  line 
fine,  interrupted,  dark  purple,  on  each  side  of  which  is  a  broad  stripe 
of  orange  outlined  in  pale  yellow,  the  dark  color  being  most  intense  in 
the  center  of  each  square,  where,  under  the  lens,  is  situated  a  little 
tuft  of  silky  hairs.  The  lateral  stripe  is  similar,  but  contains  a  larger 
proportion  of  purple.  A  purple  band  extends  transversely  across  the 
fourth  and  ninth  segments.  The  depth  of  this  coloring  is  quite  variable, 
some  larvse  being  very  much  paler  and  less  distinctly  variegated  than 
others.  The  under  surface  and  legs  are  translucent,  velvety,  white, 
with  a  tinge  of  green.  He^d  very  small,  brown  and  retracted  under 
the  projecting  edge  of  first  segment.  It  incloses  itself  when  ready  to 
change  in  a  fold  of  a  leaf  or  between  two  leaves  in  a  flat  flesh-tinted 
silken  cocoon  covered  externally  with  lime-like  granulations.  The  moth 
escapes  in  about  two  weeks  and  is  dull  black  with  orange  collar  like  P. 
americana,  but  it  is  considerably  smaller  than  the  latter.  A  slight  dust- 
ing with  Pyrethrum  powder  caused  the  larvae  to  drop  from  the  leaves, 
and  this  will  probably  prove  one  of  the  best  remedies  where  this  insect 
has  become  unduly  abundant. 

The  Saddle-back  Caterpillar  {Etnpretia  8timulea)  is  known  to  feed  on  a 
variety  of  trees  and  other  plants,  but  I  have  seen  no  record  of  its  oc- 
currence on  Soft  Maple. 
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Late  in  August  of  the  preseut  year  I  found  quite  a  colony,  probably 
ten  or  twelve,  on  a  single  leaf  of  tbe  above-mentioned  tree.  Tbey  had 
but  recently  hatched,  but  tiny  as  they  were — not  more  than  an  eighth 
of  an  incb  in  length — they  had  all  the  tubercles  and  other  character- 
istics of  the  mature  larva,  except  that  the  saddlecloth  like  spot  was 
deep  yellow  instead  of  green  and  the  central  dorsal  spot  pinkish-^gray. 
They  had  perforated  the  leaf  with  small  irregular  holes.  Not  thinking 
that  they  would  readily  loosen  their  hold  on  the  leaf,  I  carried  it  care- 
lessly in  my  hand,  and  when  I  reached  the  house  was  much  disappointed 
to  find  that  but  two  larvae  remained  on  it.  As  these  thrived  and  per- 
fected their  development  to  the  point  of  inclosing  themselves  in  cocoons, 
it  is  evident  that  Maple  maybe  included  in  the  list  of  their  food-plants. 

The  Cottony  Maple  Scale  {Pulvinaria  innumerahilis).  This  insect  has 
not  been  troublesome  in  this  part  of  Missouri  since  1884 ;  but  in  and 
around  llockford.  III.,  I  learned  that  it  had  been  so  abundant  on  the 
Soft  Maples  for  three  successive  seasons  as  to  kill  many  young  trees 
outiight  and  greatly  injure  the  older  ones.  I  was  told  that  the  side- 
walks shaded  by  these  trees  became  so  defiled  and  slippery  from  the 
exudations  of  the  scale  insect  that  it  was  dif^cult  and  unpleasant  to 
walk  on  them.  The  citizens  had  consequently  conceived  a  prejudice 
against  the  Soft  Maple,  and  many  were  being  cut  down  or  dug  up  and 
replaced  by  other  trees. 

A  new  Leaf-bug  on  Maple  {Lygus  monachus  Uhler,  n.  sp.).* — This  bug 
came  under  my  notice  for  the  first  time  late  in  the  spring  of  1882  in- 
festing the  growing  points  of  young  Soft  Maples  {Acer  dasycarpum). 
Most  of  the  insects  were  at  that  time  mature,  but  two  or  three  pupae 
were  found,  enough  to  indicate  that  the  leaves  of  the  maple  had  been 
their  breeding  place.  A  lew  specimens  were  taken,  but,  as  the  insect 
was  not  present  in  suflQcient  numbers  to  give  it  importance  as  an  injuri- 
ous species,  not  much  attention-was  paid  to  it.  During  several  succeed- 
ing springs  1  occasionally  came  across  a  mature  specimen — which,  from 
its  exceeding  agility,  both  in  running  and  flying,  generally  evaded  capt- 

*  Mr.  Uhler  has  given  us  the  foUowing  description  of  this  new  Lygteid : 
Ltous  monachus  n.  sp. — LoDg-oval|  pale  green  or  testaceous,  coarsely  punctate 
above,  sericeous  pubescent.  Face  convex,  highly  polished,  bald ;  base  of  vertex  with 
a  longitudinal  impressed  line,  towards  which  a  similar  liue  runs  obliquely  each  side 
from  the  inner  comer  of  the  eyes;  antennie  sparsely  and  minutely  pubescent,  basal 
Joint  thickest,  a  little  longer  than  the  head,  tapering  at  base,  second  Joint  thrice  as 
long  as  the  basal,  infuscated  and  a  little  enlarged  towards  the  tip,  third  and  fourth 
setaceons,  together  not  as  long  as  the  second.  Pronotum  highly  polished,  convex, 
coarsely  punctate  in  transverse  wavy  lines,  each  side  with  a  dark  brown  vitta,  or 
long  spot;  lateral  margin  smooth,  callous  at  base,  the  humeral  angles  subacute,  cal- 
losities prominent,  convex,  almost  confluent  on  the  middle ;  lateral  flap  of  pronotum 
irregularly  punctate.  Pectoral  pieces  pale,  impunctate.  Legs  pale  green,  feebly 
pubescent;  apex  of  posterior  femur  usually  with  one  or  two  fuscous  bands,  tip  of 
tarsi  and  the  nails  black.  Scutellura  moderately  convex,  excavated  at  base,  trans- 
versely obsolete-punctate,  more  or  less  infuscated.  Corium  coarsely,  transversely 
rofltrate-panctate,  the  clavers  more  or  less  infuscated,  sometimes  with  all  bat  the 


tire— but  it  was  not  until  the  present  season  that  the  maples  were  in- 
fested to  such  an  extent  as  to  injure  and  disfigure  them. 

Just  as  the  leaves  were  beginning  to  put  forth,  close  observation  re- 
vealed the  fact  that  they  were  all  more  or  less  stippled  with  transpareut 
spots,  some  mere  dots,  others  a  tenth  of  an  inch  or  more  in  diameter. 
As  the  leaves  expanded  the  delicate  cuticle  of  the  upper  surface  would 
give  way  and  they  presented  the  appearance  of  being  perforated  with 
holes  and  much  torn  and  tattered  along  the  margin,  marring  their 
beauty  for  the  entire  season.  If,  about  the  1st  of  May,  the  leaves  were 
(3arefully  examined,  there  would  be  found  on  the  under  surface  of  eacli 
from  two  or  three  to  a  dozen  or  more  very  delicate  bugs  of  a  very  palo 
translucent  green  color,  the  embryo  wing-pads  being  almost  white. 
They  were  further  characterized  by  very  long  and  slender  legs,  beak 
and  antennae,  body  flat  and  broad  oval  in  outline ;  head  small,  eyes  rel- 
atively large,  oblong  and  bright  red-brown  in  color.  The  larvae  varied 
in  size  from  one-twentietli  to  one-eighth  inch  in  length,  and  so  far  as  I 
coukl  discover  there  were  but  two  larval  molts.  Scatt.ered  about  ovor 
the  leaves  were  small,  round,  translucent  green  eggs  rather  larger  than 
a  Portulaca  seed.  The  pupal  form  was  precisely  like  the  larval,  except 
in  point  of  size  and  relative  development  of  the  wing-pads.  When  the 
under  side  of  a  leaf  was  turned  up  for  examination  the  bugs,  large  and 
small,  would  dart,  on  their  hair  like  legs,  to  the  reversed  surface,  mov- 
ing with  the  greatest  rapidity  and  sometimes  dropping  to  the  ground 
in  their  evident  desire  to  escape  observation.  The  final  transformation 
occurred  about  the  middle  of  May,  after  which  the  companies  dispersed. 
The  species  is  a  pretty  one,  although,  from  the  glassy  texture  of  the  en- 
tire hemelytra  and  the  general  delicacy  of  coloring,  it  always  has  a 
somewhat  immature  appearance. 

This  bug  happily  lacks  the  disagreeable  odor  so  common  to  the  species 
of  this  suborder  and  which  pertains  even  to  most  of  its  closest  allies. 

Absence  from  Kirkwood  after  the  middle  of  May  somewhat  inter- 
rupted my  observations  on  this  insect.    On  my  return,  early  in  June, 

margius  covered  with  dark  browu ;  corium  usually  with  a  transverse,  dark-brown 
arc  next  the  posterior  border ;  cunous  long  and  wide,  the  incised  base  fascons,  and  the 
inner  margin  brown ;  membrane  pale  testaceous,  with  two  or  more  dark  clouded  spot« , 
the  inner  submargin  of  the  principal  areole,  a  spot  at  its  tip  and  the  base  next  the 
cuncus  all  more  or  less  fuscous.     Venter  pale  greenish. 

Length  of  body,  female,  5""'";  to  tip  of  wing  covers,  7""";  width  of  pronotam,  2"™. 

Male,  length  of  body,  4*""" ;  to  tip  of  wing  covers,  Si*""' ;  width  of  pronotnro,  lf»""». 

This  has  proved  to  be  a  very  common  insect  in  various  localities. 

Mr.  Cassino  collected  numerous  specimens  around  Peabody,  Mass.  Mr.  Bolter  sent 
to  me  a  pair  from  Illinois  and  Miesouri ;  and  I  have  taken  it  from  Alders.  Maples,  and 
many  other  kinds  of  small  trees  and  shrubs  on  Cape  Ann,  Mass.,  also  near  the  base  of 
the  White  Mountains,  and  in  New  Hampshire,  and  near  Quebec,  Canada. 

Mr.  Forbes  has  also  forwarded  to  mo  specimens  from  near  Normal,  111. 

It  resembles  Lygus  inviius  Say,  and  presents  several  of  the  color  varieties  common  to 
that  species;  but  it  is  a  much  larger  insect, of  a  longer  iigure,  and  has  a  more  flattened 
upper  surface.— P.  R.  Uhlkr.  Digitized  by  VjUU^IC 


65 

only  a  few  of  the  matare  bags  remained  among  the  carled  and  torn 
leaves  on  which  they  had  developed.  Occasionally  throaghoat  the  sam  - 
luer  a  specimen  woald  be  met  with,  as  often  on  the  foliage  of  any  other 
tree  as  on  maple,  but  there  was  no  second  brood.  This  species,  nnlike 
Capsus  oblineaUiSj  is  never  to  my  knowledge  found  on  flowers.  It  prob- 
ably secretes  itself  early  in  the  season  and  becomes  dormant  until  the 
following  spring. 

The  only  remedial  applications  experimented  with  were  Pyrethrum 
powder  and  air-slacked  lime,  both  of  which  were  measurably  effective, 
jadging  by  the  small  scale  on  which  they  were  tried. 
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APICULTUEAL  BXPBBIMBNTS. 
By  Nelson  W.  MoLain,  Special  Agent 

INTRODUCTORY  NOTB. 

The  following  article  is  extracted  from  Mr.  McLain's  annual  report  for  1886,  thd 
major  part  of  which  is  published  in  the  Annual  Report  of  the  Department  for  that 
year. 

C.  V.  R, 

PBEPABING  BEES  FOB  WINTEB. 

Bees  instinctively  begin  to  make  preparations  for  winter  somewhat 
earlier  in  the  season  than  is  commonly  supposed.  In  preparing  for 
winter,  as  in  all  other  matters  relating  to  bee-keeping,  the  apiarist  should 
see  to  it  that  the  method  of  management  is  as  nearly  as  possible  in 
agreement  with  the  instinct  and  habits  of  the  bee.  When  bees  baild 
their  combs  after  tbeir  own  design,  as  in  box  hives,  spaces  are  left  be- 
tween wide  enough  to  admit  of  elongating  the  cells  in  order  that  a  large 
share  of  the  winter  stores  may  be  placed  in  the  top  of  the  hive,  easily 
accessible  in  the  severest  weather.  I  find  it  good  practice  to  widen  the 
spaces  between  the  comb-frames  near  the  close  of  the  honey-gathering 
season,  in  order  that  the  bees  may,  by  elongating  the  cells,  place  a  large 
share  of  the  winter  store  above  the  cluster. 

As  soon  as  the  storing  of  surplus  honey  is  done  the  condition  of  every 
colony  should  be  examined,  the  amonnt  and  character  of  the  winter 
food  ascertained,  the  number  of  comb-frames,  and  the  size  of  the  apart- 
ment should  be  determined  by  and  adapted  to  the  wants  of  each  colony. 
After  the  supply  of  winter  stores  has  been  equalized  among  all  the  colo- 
nies, if  the  supply  is  insufficient,  feeding  sbould  be  done  before  the 
advent  of  cold  nights. 

Bees  expected  to  perform  the  function  of  hibernation  should  not  be 
too  old  nor  yet  too  young.  Both  queen  and  worker  bees  should  be  in 
full  physical  vigor.  The  bees  constituting  the  colony,  when  placed  in 
winter  quarters,  should  be  such  as  are  hatched  after  the  midsummer 
working  season  is  past,  and  before  the  bees  cease  flying  freely  in  the 
tall. 

Towards  the  close  of  the  working  season  the  workers  instinctively 
cease  stimulating  the  queen  for  oviproduction ;  gradually  the  bees  cease 
flying,  and  the  cluster  is  formed  for  winter.  After  the  clnster  is  formed 
the  colony  should  remain  undisturbed.  If  the  bees  are  to  be  packed  on 
the  summer  stand  the  work  sbould  be  done  with  care,  and  without  dis- 
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tarbing  the  bees,  and  before  tbe  temperatare  at  night  reaches  the  freez* 
ing  point.  If  the  bees  are  to  be  placed  in  a  damp  or  in  cellar  or  winter 
repository,  great  care  should  be  taken  not  to  disturb  the  cluster  when 
the  hives  are  removed  from  the  summer  stand.  I  have  found  woolen 
qailts  or  woolen  blankets  the  best  covering  for  winter.  Wool,  better 
than  any  other  material  which  1  have  tried,  prevents  the  radiation  of 
heat,  and  permits  the  escape  of  moisture,  thus  securing  warmth  and  dry- 
ness. Hives  should  be  placed  18  inches  above  the  bottom  of  the  cellar 
or  winter  repository,  and  in  tiering  them  up  one  above  another  it  is 
better  that  they  rest  on  a  rack  prepared  for  the  hive  rather  than  one 
npon  another. 

My  report  for  1885  covers  the  period  from  June  1  to  November  25? 
when  the  severity  of  the  weather  forbade  further  out-of-door  experi- 
ments.  As  nearly  all  the  colonies  in  the  apiary  had  been  subjected  to 
very  frequent^  almost  daily,  disturbance  and  annoyance  incidental  to 
the  experimental  purposes  for  which  they  had  been  used,  they  were, 
almost  without  exception,  in  very  poor  condition  for  passing  into  winter 
quarters.  November  25  I  packed  twenty  colonies  for  out-door  winter- 
ing. Notwithstanding  the  lateness  of  the  season,  and  the  altogether 
unsatisfactory  condition  of  the  bees  when  packed,  eighteen  of  the  colo- 
nies wintered  fairly  well.  These  twenty  colonies  were  provided  with 
dry  sawdust  packing  8  inches  thick  on  the  sides,  and  covered  with  a 
quilt  and  dry  forest  leaves  to  the  depth  of  8  inches  on  top  of  the  frames. 
A  rim  2  inches  wide  is  placed  under  the  body  box  of  the  hive,  making 
a  2-inch  space  under  the  bottom  bar  of  the  comb-frames.  A  covered 
tunnel  leads  from  the  hive  entrance  through  the  packing.^  This  pack- 
ing is  left  on  the  hive  until  warm  weather  is  assured,  thus  guarding 
against  danger  from  chilling  of  the  brood  when  building  up  the  colo- 
nies rapidly  in  early  spring.  The  hive  should  incline  from  b  ack  to  fro  nt 
permitting  the  moisture  to  flow  out  at  the  entrance. 

I  placed  ten  colonies  in  the  cellar  from  which  the  hive  covers  were 
removed  and  the  frames  covered  with  woolen  and  cotton  quilts.  These 
were  used  for  observation  and  experiment  during  the  winter.  Eight  of 
the  ten  came  through  the  winter  alive,  but  being  subjected  to  a  wider 
range  of  temperature,  and  being  very  frequently  annoyed  and  disturbed, 
their  vitality  was  very  low,  and  the  old  bees,  of  which  most  of  these 
colonies  were  composed  fell  easy  victims  to  spring  dwindling. 

HIBERNATION. 

For  the  purpose  of  determining  the  degree  of  temperature  in  a  dry 
cellar  necessary  to  secure  the  minimum  of  functional  activity  within  the 
hive  during  the  period  of  hibernation,  I  framed  comb- frames  across  each 
other  at  right  angles,  and  into  these  frames  I  fitted  and  fastened  combs 
filled  with  choice  sealed  honey.  These  were  suspended  in  hives  having 
glass  sides  and  top,  exposing  the  cluster  to  view  from  all  sides  and  from 
the  top.    Bemovable  wooden  doors  covered  the  glass. 
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My  observations  covered  a  period  of  ninety  days  from  December  1, 
1885,  aod  included  a  range  of  temperatare  from  zero  to  65^  F.  The 
hives  were  placed  in  a  dark  apartment,  and  an  oil  stove  with  a  radiator 
was  used  for  heating.  Different  degrees  of  t-emperatnre  were  maintained 
for  several  consecutive  hours,  and,  as  occasion  required,  for  consecntive 
days,  and  careful  observations  were  taken. 

At  a  range  of  temperature  from  48^  to  52^  F.,  according  to  the  humid* 
ity  of  the  atmosphere  in  the  cellar,  bees,  according  to  a  rule  of  nature, 
enter  into  the  hibernating  state.  After  repeated  trials  over  a  wide 
range  of  temperature,  at  41^  F.  I  found  the  shape  of  the  cluster  most 
permanent.  While  that  degree  of  temperature  was  maintained,  little 
change  in  the  shape  or  location  of  the  clusters  could  be  seen,  and  func- 
tional activity  on  the  part  of  individual  bees,  and  of  the  whole  colony 
as  well,  seemed  to  have  reached  the  minimum  degree  of  manifestation^ 
even  respiration  seemed  to  be  suspended.  The  change  in  the  form  of 
the  cluster  was  determined  by  outline  drawings  on  paper.  The  colonies 
presented  substantially  the  same  outline  for  days  together  when  a  uni- 
form temperature  of  41^  was  maintained.  I  placed  some  colonies  in  a 
darkened  building  late  in  the  fall  of  the  year,  and  when  the  temperature 
was  40^  F.  natural  heat  on  a  dry  day  above  ground,  the  same  phenom- 
ena were  observed. 

The  temperature  of  the  cellar  was  lowered  by  admitting  the  air  through 
an  outer  room,  so  that  no  perceptible  currents  entered  the  apartment 
where  the  bees  were  kept.  The  degree  of  nnrest  and  activity  increased 
in  proportion  as  the  temperature  neared  the  «ero  point  Thirty-seven 
degrees  F.  in  a  very  dry  cellar  is  a  danger  point,  the  danger  increasing 
in  proportion  as  the  temperature  is  lowered  or  the  humidity  of  the  at- 
mosphere is  increased. 

The  degree  of  activity  shown  by  bees  when  the  temperature  in  the 
repository  or  cellar  is  44^  F.  is  not  much  greater  than  at  41°,  all  other 
conditions  being  the  same. 

At  intervals  of  about  one  week  the  bees  arouse  to  activity,  the  form 
of  the  cluster  changes,  and  after  three  or  four  hours  of  cheerful  and 
contented  humming,  having  in  the  mean  time  appeased  their  hunger,  the 
cluster  is  reformed  into  a  compact  body,  the  humming  ceases,  respira- 
tion becomes  slow,  profound  silence  reigns  in  the  hive  until  change  of 
temperature  or  the  demands  of  hunger  rouse  the  bees  from  the  coma 
in  which  they  have  been  bound.  The  more  perfect  the  conditions  for 
hibernation  the  longer  the  periods  of  inactivity. 

As  the  activity  of  bees  is  not  much  greater  when  the  temperatare 
in  the  cellar  or  repository  is  steadily  maintained  at  44  degrees  than  it 
is  at  41  degrees,  and  as  41  degrees  is  too  near  the  danger  point,  I  liod 
it  safer  to  keep  the  temperature  in  dry  winter  repositories,  whether 
above  or  below  ground,  at  44^  F.,  and  I  find  it  better  that  the  variation 
from  the  standard  degree  of  41^  F.  should  be  in  proportion  of  2  degrees 
above  rather  than  1  degree  below.    If  the  repository  be  damp  a  degree 
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of  temperature  higher  in  proportion  to  the  dampness  should  be  main- 
tained. The  hive  should  incline  from  back  to  front,  and  the  entrance 
should  be  leit  wide  open. 

It  has  been  the  practice  of  many  to  raise  the  temperature  in  winter 
repositories  in  order  to  stimulate  breeding  toward  the  close  of  the  hi- 
bernating period.  I  have  tried  this,  and  in  my  experience  I  find  it  better 
to  maintain  as  nearly  as  possible  an  even  temperature  until  the  bees 
may  be  safely  placed  on  the  summer  stands.  What  is  gained  in  early 
breeding  is  more  than  lost  in  the  waste  of  vitality  on  the  part  of  the 
older  bees.  In  the  case  of  bees  wintered  on  the  summer  stands  or  in  a 
clamp,  the  packing  of  dry  forest  leaves,  chaff,  or  sawdust  placed  above 
the  quilt  should  be  closely  packed  about  the  edges,  and  should  be  from 
7  to  12  inches  in  thickness.  Indeed  it  would  be  difficult  to  get  the 
packing  above  the  cluster  too  deep,  provided  the  ventilation  above  the 
packing  is  sufficient  to  carry  off  moisture. 

SPRING  DWINDLING. 

For  preventing  spring  dwindling,  and  building  up  colonies  to  maxi> 
mum  strength  and  efficiency  at  the  beginning  of  the  working  season — 
for  success  in  honey-producing  largely  depends  on  having  strong  colo- 
nies ready  for  work  at  the  very  time  when  efficient  work  may  be  done — 
I  prepared  a  bee-food  containing  the  elements  essential  in  brood  rear- 
ing.   This  food  is  prepared  after  the  following  formula: 

To  10  pounds  of  sugar  I  add  half  a  pint  of  dairy  salt,  2  tablespoonfuls 
bicarbonate  of  soda,  2  tablespoonfuls  rye  flour,  2  tablespoonfuls  finely 
powdered  bone  ash,  and  1  tabiespoonful  cream  tartar.  Mix  thoroughly, 
then  add  2  quarts  hot  water,  and  stir  until  thoroughly  dissolved,  and 
let  the  mixture  boil,  but  only  2  or  3  minutes.  I  feed  this  food  in  the 
hive  as  honey  or  sirup  is  usually  fed,  thereby  keeping  all  the  bees  at 
home  to  aid  in  keeping  up  the  temperature  in  the  hive,  thus  reserving 
their  vitality  for  pertbrming  the  functions  of  brood-rearing,  instead  of 
speedily  wearing  out  their  remaining  strength  in  roaming  the  fields  in 
search  of  the  elements  essential  to  larval  growth. 

The  bone  ash  is  prepared  by  burning  dry  bones  to  a  white  ash,  which 
I  pulverize  and  sift  through  a  sieve  made  from  fine  wire  strainer  cloth. 
As  this  food  is  not  intended  for  use  until  after  the  bees  have  had  a  good 
flight  in  the  spring,  almost  any  grade  of  sugar  or  dark  low-grade  honey 
may  be  supplied  for  brood-rearing. 

The  rapidity  with  which  a  colony  consisting  of  a  mere  handful  of  bees 
may  be  built  up  to  full  strength  and  working  efficiency  by  using  this 
preparation  is  surprising.  Only  as  much  as  is  needed  for  immediate 
consumption  should  be  frequently  supplied,  and  it  should  be  fed  only 
to  prevent  spring  dwindling,  or  when  it  is  desirable  to  quickly  increase 
the  numerical  strength  of  the  colony  in  anticipation  of  a  honey  harvests 
or  to  recruit  the  vigor  and  strength  of  the  colony  by  rearing  young  bees 
after  the  working  season,  and  prior  to  going  into  winter  quartel^.^ 
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BEES  VS.  FEUIT. 

I  bave,  according  to  your  instructions,  repeated  my  experiments  of 
last  year  for  testing  the  capacity  of  bees,  under  exceptional  circum- 
stances, to  injure  fruit;  adding  such  other  tests  and  observatious  as 
the  very  severe  and  protracted  drought  permitted.  The  house  used  last 
season,  10  feet  by  16  feet  in  size,  having  sides  partly  covered  with  wire 
cloth  and  large  screen  doors  in  each  end,  was  used  again  this  year. 
Two  colonies  of  Italian  bees,  two  of  hybrids,  one  of  CaucasianSi  and 
two  of  Syrians  were  confined  in  this  house. 

These  colonies  were  without  food  in  their  hives  and  at  intervals  of 
three  or  four  days  were  fed  a  little  sirup  for  the  purpose  of  keeping  up 
their  vigor  and  to  prevent  dying  from  starvation.  A  wood-stove  was 
placed  in  the  house  and  a  high  temperature  was  maintained  for  a  num- 
ber of  hours  each  day. 

The  conditions  incident  to  an  unusually  severe  and  protracted  drought 
were  present  within  and  without.  The  bees  were  repeatedly  brought  to 
the  stages  of  hunger,  thirst,  and  starvation,  the  test  continuing  for  40 
days. 

Through  the  favor  of  Mr.  T.  T.  Lyon,  president  of  the  Michigan  State 
Horticultural  Society,  I  obtained  thirteen  varieties  of  choice  grapes 
from  A.  G.  Gulley,  of  South  Haven.  Every  inducement  and  oppor- 
tunity was  afforded  the  bees  to  appease  their  hunger  and  thirst  by 
attacking  the  fruit  which  was  placed  before  them.  Some  of  the  bunches 
of  grapes  were  dipped  in  sirup  and  hung  in  the  hives  between  the 
the  combs,  some  placed  before  the  hives  on  plates,  and  grapes  were 
suspended  in  clusters  from  the  posts  and  rafters.  The  bees  lapped  and 
sucked  all  the  sirup  from  the  skins,  leaving  the  berries  smooth. 

They  daily  visited  the  grapes  in  great  numbers  and  took  advantage  of 
every  crack  in  the  epidermis  or  opening  at  the  stem,  appropriating  to 
their  use  every  drop  of  juice  exuding  therefrom,  but  they  made  no  at- 
tempt to  grasp  the  cuticle  with  their  mandibles  or  claws.  I  removed  the 
epidermis  carefully  from  dozens  of  grapes  of  various  kinds  and  placed 
them  on  plates  before  the  hives.  The  bees  lapped  up  all  the  juice  on  the 
outside  of  the  film  surrounding  the  segments  of  the  grape,  leaving  this 
delicate  film  dry  and  shining,  but  through  and  beyond  this  film  they 
were  not  able  to  penetrate.  I  punctured  the  skins  of  grapes  of  all 
kinds  by  passing  needles  of  various  sizes  through  the  grape  and  placed 
these  before  the  bees.  The  needles  used  were  in  size  from  a  fine  cam- 
bric needle  to  a  packing  needle.  The  amount  of  juice  appropriated 
was  in  proportion  to  the  size  of  the  opening  in  the  skins  and  the  num- 
ber of  segments  of  the  grape  broken.  The  same  was  true  in  the  case 
of  grapes  burst  from  over-ripeness.  Bees  are  not  only  unable  to  pene- 
trate the  epidermis  of  the  grape,  but  they  also  appear  to  be  unable, 
even  when  impelled  by  the  direst  necessity,  to  penetrate  the  film  sur* 
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rounding  the  berry  even  after  the  epidermis  is  removed.  Grapes  so 
prepared  without  exception  laid  before  the  hives  until  dried  up.  If 
but  one  segment  of  a  grape  be  broken  by  violence  or  by  over-ripeness, 
the  bees  are  unable  to  reach  the  juice  beyond  the  film  separating  the 
broken  from  the  unbroken  segments  until  further  violence  or  decay 
permits  an  entrance  for  the  tongue.  Clusters  of  sound  grapes  which  I 
hung  between  the  comb  frames  in  hives  occupied  by  strong  colonies 
were  unbroken  and  sound  after  fifteen  days'  exposure  in  the  hives. 
The  skins  were  polished  smooth,  but  none  were  broken.  I  also  stopped 
up  the  entrance  to  several  hives — containing  good-sized  colonies — in 
the  apiary  and  in  the  wire-covered  house,  by  pushing  sound  grapes  into 
the  opening,  so  close  together  that  the  bees  could  not  pass  through. 
By  this  means  the  bees  were  confined  to  the  hives  for  days  in  succes- 
sion, not  being  able  to  break  down  and  remove  the  grapes,  and 
although  the  skins  of  the  grapes  next  the  inside  of  the  hive  were  pol- 
ished smooth  none  were  broken  or  injured. 

The  past  season  furnished  an  excellent  opportunity  to  observe  the 
capacity  of  bees,  under  so  exceptional  circumstances,  to  injure  fruit,  for 
the  drought  was  very  exceptional  both  in  duration  and  severity,  and  I 
was  called  to  several  places  by  fruit-growers  to  witness  the  proof  that 
bees  were  ^*  tearing  open  the  skins  of  the  grapes  ^  and  otherwise  behav- 
ing in  a  manner  altogether  unworthy  of  an  insect  enjoying  a  wide  rep- 
utation for  virtue  and  orderly  living.  In  each  instance  I  succeeded  in 
convincing  the  fruit-grower  that  the  bees  were  simply  performing  the 
offtce  of  gleaners ;  that  violence  from  other  sources,  or  over- ripeness 
and  decay  had  i)receded  the  bees,  and  that  he  would  be  acting  the  part 
of  wisdom  in  following  the  example  of  the  bees  in  gathering  the  grapes 
before  further  violence,  or  the  action  of  the  elements,  rendered  them 
worthless. 

After  grapes  have  been  subjected  to  such  violence,  or  have  so  far 
burst  open  and  decayed  as  to  make  it  possible  for  bees  to  injure  them, 
and  the  circumstances  are  so  exceptional  as  to  lead  the  bees  to  seek 
such  food,  unless  they  are  speedly  gathered  they  would  soon  become 
worthless  if  unmolested.  During  the  past  season  I  made  many  visits 
to  vineyards,  one  located  near  the  apiary  I  visited  every  day,  and  my 
observations  and  experience  with  bees  in  confinement  and  those  having 
free  access  to  the  vineyards  furnishes  abundant  proof  to  convince  me 
that  bees  do  not  and  cannot  under  any  circumstances  injure  sound  fruit* 
If  from  any  cause  the  pulp  is  exposed,  such  as  the  attack  of  birds  or 
wasps — the  most  common  source  of  injury — or  from  the  ovipositing  of 
insects,  or  bursting  of  the  berry  from  over-ripeness,  and  if  no  other  re- 
sources are  available,  the  bees  appropriate  and  carry  away  the  juice, 
and  the  extent  of  the  injury  depends  upon  the  degree  to  which  the  pulp 
is  exposed,  the  sweetness  of  the  juice,  and  the  number  and  necessities 
of  the  bees. 
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BEE  FORAGE. 

If  excellence  in  the  bee  is  the  chief  fiEictor  in  saccessfal  honey  produc- 
ing, next  in  logical  order  is  abundant,  persistent,  and  cheap  bee-pastur- 
age. Abundant  pasturage  is  the  amount  necessary  to  satisfy  the  re- 
quirements of  the  number  of  colonies  kept  within  a  given  area.  Persist- 
ent pasturage  is  that  which  contemplates  a  variety  of  perennial  honey 
bearing  flora  of  hardy  constitution  and  rugged  habits  whose  terms  of 
blooming  follow  each  other  in  succession  continuously  from  early  spring 
to  late  fall,  thus  lengthening  out  the  season  in  which  bees  may  gather 
surplus  honey.  Cheap  bee-pasturage  may  be  such  as  is  furnished  from 
natural  sources  produce<l  in  forests  or  by  self-propagating  plants  grow, 
ing  in  waste  places  or  upon  lands  of  little  vsClue  and  requiring  little  or 
no  labor.  Or  cheap  bee-pasturage  may  be  secured  by  cultivating  fruits 
and  field  crops,  the  blossoms  of  which  are  valuable  for  honey  bearing. 

As  the  forests  of  the  country  disappear  and  the  waste  lands  are  being 
reclaimed,  as  the  necessity  for  other  honey-producing  resources  is  felt,  as 
the  industry  assumes  more  importance  and  as  the  influence  of  competi- 
tion is  more  sharply  felt,  great  interest  is  shown  in  the  subject  of  bee- 
pasturage.  The  number  of  days  in  each  year  in  which  bees  can  gather 
and  store  surplus  honey  will  not  average,  except  in  exceptionally  fa. 
vored  localities,  above  thirty  or  thirty-five  days;  the  remaining  time  and 
energies  of  the  bees  being  employed  in  gathering  sufficient  for  the  sus- 
tenance of  the  colony,  and  enforced  idleness  or  non-productiveness.  En- 
forced idleness,  and  the  consequent  waste  of  time,  stores,  and  energies 
sometimes  result  from  a  failure  of  the  flowers  to  secrete  nectar,  even 
though  honey-bearing  flowers  are  blooming  in  abundance,  but  usually 
the  reason  why  the  time  is  so  short  in  which  bees  are  able  to  store  sur- 
plus honey  is  the  lack  of  abundant  pasturage.  1  have  not  had  the  time 
or  the  means  to  devote  to  bee-forage  that  the  imi>ortance  of  the  subject 
demands,  but  I  have  made  a  beginning  in  this  department  of  experi- 
mental work  which  I  hope  to  continue.  Among  all  the  trees  and  shrubs 
which  are  cultivated  generally  throughout  the  United  States  by  fruit- 
growers, the  raspberry  is  commonly  conceded  to  possess  more  value  to 
bee-keepers  than  any  other.  A  quarter  of  a  mile  from  this  station  a 
market  gardener  has  4  acres  of  raspberries.  These  bushes  continued 
to  bloom  for  ten  days,  and  during  that  time,  with  the  exception  of  two  or 
three  rainy  days,  a  continuous  procession  of  bees  could  be  observed  go- 
ing and  returning  to  and  from  the  apiary,  and  a  fine  showing  of  honey 
was  made  in  the  hives  and  the  honey  was  of  superior  quality. 

On  account  of  the  superior  quality  of  its  nectar,  the  ease  with  which 
the  plant  is  propagated,  its  adaptation  to  all  kinds  of  soil  and  its  value 
as  a  forage  plant  for  grazing,  white  clover  has,  until  of  late  years,  stood 
without  a  rival  in  the  estimation  of  honey-producers.  About  twenty 
years  ago  Alsike  or  Swedish  clover  was  introduced  into  this  country, 
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and  since  then  has  been  thoroaghly  tested  both  as  a  honey  plant  and 
also  for  hay  and  pasture  for  all  kinds  of  stock. 

Mr.  J.  M.  Hicks,  of  Battle  Groand,  Ind.,  says :  ^^  Alsike  Glover  has 
no  saperior  as  a  honey-producing  plant,  yielding  the  best  and  richest 
honey  known,  and  as  a  hay  crop  it  is  not  surpassed,  often  producing  3 
tons  of  good  hay  per  acre.  The  stems  and  stalks  are  much  finer  than 
those  of  common  red  clover,  and  cattle,  horses,  and  sheep  feast  on  it, 
eating  it  clean  without  waste.  As  a  pasture  of  all  kinds  of  stock  it  has 
no  equal.  It  will  grow  on  all  kinds  of  land,  clay,  or  sandy,  and  does  not 
freeze  out  as  easily  as  red  clover.  It  is  quite  similar  to  red  clover  in 
appearance.  The  first  crop  each  season  is  the  seed  crop.  The  seed  is 
about  one-third  the  size  of  red  clover  and  4  pounds  is  sufficient  to  sow 
an  acre.  The  bloom  is  a  beautiful  pale  pink  color.  I  have  no  hesitancy 
in  saying  that  Alsike  Glover  will  produce  500  pounds  of  the  richest  and 
best  honey  per  acre  in  a  good  season.  I  would  recommend  every  bee- 
keeper to  sow  at  least  a  few  acres  of  Alsike  Glover.'^  Mr.  W.  Z.  Hutch- 
inson, of  Eogersville,  Mich.,  says  that  it  will  pay  to  raise  Alsike  Clover 
for  honey  alone  upon  land  worth  $50  per  acie. 

Mr.  0.  M.  Goodspeed,  of  Thorn  Hill,  K  T.,  says :  "  I  have  grown  Alsike 
on  my  farm  and  watched  its  habits  closely.  It  is  very  hardy,  of  extra 
quality  as  hay  and  a  heavy  seeder,  reaching  in  rare  cases  10  bushels 
per  acre.  In  this  locality  the  second  growth  seldom  yields  much  honey, 
but  the  first  growth  just  swarms  with  bees  for  about  three  weeks,  or 
from  the  time  the  rich  blossoms  open  until  the  seed  is  ripe.  In  my  lo- 
cality it  begins  to  yield  honey  shortly  after  white  clover  and  continues 
well  into  the  bass-wood  season.  It  yields  twice  as  much  honey  as  white 
or  red  clover.'^  Mr.  D.  A.  Jones,  of  Beeton,  Ontario,  says :  "  I  think 
too  much  can  scarcely  be  said  of  Alsike  as  a  hay  and  honey  crop,  and 
many  of  our  farmers  are  waking  up  to  the  fact  that  it  is  to  their  inter- 
est to  cultivate  it  largely  in  preference  to  almost  any  other  crop.  Ked 
Glover  will  soon  be  a  thing  of  the  past,  as  Alsike  seed  is  now  in  great 
demand,  not  only  for  seeding  purposes  but  also  for  use  in  dyeing.  I  am 
informed  that  large  quantities  are  being  shipped  to  Europe  for  that 
use."  Mr.  A.  I.  Boot,  of  Medina,  Ohio,  and  Mr.  L.  G.  Boot,  of  Mohawk, 
N.  T.,  both  speak  of  Alsike  as  the  most  valuable  variety  of  clover  for 
hay  and  pasturage  and  recommend  its  cultivation  as  being  of  the  first 
importance  to  bee-keepers.  Statements  testifying  to  the  uuequaled 
value  of  Alsike  Glover,  both  for  hay  and  grazing  purposes,  and  as  a 
most  valuable  honey  •bearing  plant,  might  be  indefinitely  multiplied.  I 
cannot  too  strongly  urge  the  bee-keepers  of  the  United  States  to  pro- 
vide abundance  of  this  forage  for  their  bees,  both  by  sowing  the  seed 
on  their  own  premises  and  also  by  inducing  their  neighbors  to  cultivate 
this  variety  of  clover  as  the  best  for  all  purposes. 

Sweet  Glover  {Mellilotus  alba)  abounds  in  this  locality.  This  is  a 
hardy  plant,  of  wondrous  persistence,  continuing  in  bloom  from  about 
July  1  until  killed  by  frost.    It  is  adapted  to  almost  any  kind  of  soil. 
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In  this  part  of  Illinois  it  grows  in  rich  soil  by  the  wayside^  or  in  de- 
serted stone  qaarries  with  equal  laxariance.  As  the  plant  will  grow 
without  any  cultivation  in  by-ways  and  waste  places,  wherever  the  seed 
can  obtain  a  foothold,  and  is  a  perennial,  it  is  rightly  reckoned  among 
the  number  of  excellent  and  cheap  bee-forage  plants.  Sweet  Clover  will 
endure  drought  well.  During  the  long  drought  of  last  season  bees  in  thi» 
neighborhood  would  have  been  entirely  without  resources  for  many 
weeks  together  had  it  not  been  for  Sweet  Clover.  The  quality  of  the 
honey  is  excellent,  and  under  ordinary  conditions  the  yield  is  altogether 
satisfactory.  Much  apprehension  has  been  felt  among  farmers  lest  it 
become  a  noxious  weed.  Observing  how  readily  the  seed  is  carried 
in  the  mud  on  wagon  wheels  and  horses'  feet  in  the  spring,  when  the 
roads  are  bad  and  the  entire  space  in  the  highways  is  used  for  travel, 
belief  has  obtained  that  the  lields  would  soon  be  invaded.  Careful 
and  continuous  observation  of  the  fsbcts  for  five  years  past  has  convinced 
me  that  fears  of  trouble  from  this  source  are  groundless.  In  but  one 
instance  have  I  seen  Sweet  Clover  invade  a  plowed  field,  and  that  was 
for  a  distance  of  3  rods  on  both  sides  of  an  old  road  leading  into  the 
field  and  the  seed  had  been  carried  in  on  wagon  wheels.  This  plant 
being  a  biennial  is  easily  exterminated  when  desirable.  I  would  recom> 
mend  bee-keepers  to  provide  abundance  of  this  forage  by  scattering  the 
seed  in  waste  places  and  by  the  roadside.  Sweet  Clover  is  much  more 
sightly  and  useful,  and  less  objectionable,  in  every  way,  than  the  weeds 
which  ordinarily  cover  the  roadsides. 

Pleurisy-Eoot  {Asclepias  tufierosa)  is  a  honeyrbearing  plant  indigenous 
to  nearly  all  parts  of  the  United  States,  but  its  growth  has  not  been 
encouraged  for  the  reason  that  its  value  to  the  honey-producer  has  not 
been  generally  known.  The  plant  is  a  perennial ;  the  top  dies  and  rots, 
a  new  growth  springing  up  each  year.  It  is  commonly  regarded  as  a 
harmless  prairie  weed.  The  deep  red  blossoms  hang  in  clusters.  The 
plant  is  very  hardy  and  of  a  rugged  growth,  growing  luxuriantly  in  all 
kinds  of  soil.  The  honey  is  of  the  finest  quality  both  as  to  color  and 
flavor.  Mr.  James  Heddon,  of  Dowagiac,  Mich.,  speaking  of  Pleurisy, 
says :  "  If  there  is  any  plant,  to  the  growing  of  which  good  land  may  be 
exclusively  devoted  for  the  sole  purpose  of  honey  production,  I  think  it 
is  this ;  I  would  rather  have  one  acre  of  it  than  three  of  Sweet  Clover. 
It  blooms  through  July  and  the  first  half  of  August,  and  bees  never 
desert  Pleurisy  for  bass-wood  or  anything  else.  The  blossoms  always 
look  bright  and  fresh,  and  yield  honey  continuously  in  wet  and  dry 
weather.  Bees  work  on  it  in  the  rain,  and  during  the  exce  ssive  drought 
of  the  past  season  it  did  not  cease  to  secrete  nectar  in  abundance.''  I 
have  had  some  observation  and  experience  with  the  plant,  and,  having 
secured  seed,  I  expect  to  test  it  in  different  kinds  of  soil  next  season. 

For  two  years  past  I  have  cultivated  a  plot  of  Motherwort  {Leonurus 
cardiaca),  and  I  prize  it  highly  as  a  honey  plant.  Bees  work  on  it  con- 
tinually all  day,  and  every  day,  unless  it  is  rainigg  j^ji^t^^j^f^  i^^he 
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sammer  of  1885  it  continaed  in  bloom  six  weeks.  Last  sammer  it 
bloomed  bat  was  soon  raiaed  by  drought.  At  the  anoual  meeting  of 
the  North  Americaa  Bee-Keepers'  Assooiatiou  held  in  Detroit  in  De- 
cember, 1885,  a  committee,  of  which  I  was  a  member,  was  appointed  by 
the  association  to  investigate  the  merits  of  a  new  plant  being  cultivated 
by  Mr.  Ohapman,  of  Versailles,  N.  Y.,  who  was  present  and  repre- 
sented that  the  plant  was  of  unusual  value  to  honey-producers.  Being 
instructed  by  you  so  to  do,  I  met  with  other  members  of  that  committee 
at  Versailles  on  the  28th  of  July.  I  herewith  inclose  a  copy  of  the  re- 
port which  I  prepared  in  behalf  of  that  committee,  together  with  a  letter 
of  Mr.  A.  B.  Manum,  president  of  the  Vermont  Bee-Keepers'  Associa- 
tion, which  I  presented  to  the  North  American  Bee-Keepers'  Associa- 
tion at  its  annual  meeting  held  in  Indianapolis,  lud.,  October  12, 13, 14^ 
1886. 

My  experience  with  the  plants  furnished  for  observation  at  this  sta- 
tion was  nearly  identical  with  that  of  Mr.  Manum.  Fifty-two  plants 
arrived  here  by  express,  fifty-one  of  which  came  to  maturity.  Plants 
were  furnished  to  Prof.  A.  J.  Oook,  Lansing,  Mich. ;  T.  F.  Bingham^ 
Abronia,  Mich. ;  W.  F.  Clarke,  Guelph,  Ontario,  and  Mr.  Van  Dom, 
Omaha,  Nebr.,  each  of  whom  highly  recommend  it  as  possessing  un- 
usual value  as  a  bee-forage  plant. 
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